WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
H04B 1/40, H03D 7/16 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 99/26353 

27 May 1999 (27.05.99) 



(21) International Application Number: PCT/US9S723216 

(22) International Filing Date: 3 November 1998 (03.11.98) 



(30) Priority Data: 

08/974,227 
09/042,554 



19 November 1997 (19.1 1.97) US 
17 March 1998 (17.03.98) US 



(71) Applicant: ERICSSON, INC. [US/US]; 7001 Development 

Drive, Research Triangle Park, NC 2709 (US). 

(72) Inventors: SCHLANG, Jeffrey; 8301 Old Well Lane, Raleigh, 

NC 27615 (US). BEOSCH, Ron; 106 Fentress Court, Mor- 
risville, NC 27560 (US). GORE, Charles; 5202 Brookstone 
Drive, Durham, NC 27713 (US). HADJICHRISTOS, Aris- 
totle; 104 Northcote Drive, Apex, NC 27502 (US). 

(74) Agents: GRUDZIECKI, Ronald, L. et al.; Burns, Doane, 
Swecker & Mathis, L.L.P., P.O. Box 1404, Alexandria, VA 
22313-1404 (US). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK. EE, ES, FI, GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IS, JP, ICE, KG, KP, KR, 
KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, 
MW, MX, NO, NZ, PL. PT, RO, RU, SD, SE. SG. SI, SK, 
SL, TJ, TM, TO, TT, UA, UG, UZ, VN, YU, ZW, ARIPO 
patent (GH. GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: TRANSCEIVER ARCHITECTURE IN A DUAL BAND MOBILE PHONE 



ALTERNATIVE WITH A DOUBLER AND A DIVIDE-BY 2 
tofwduUtpr _ ^.*-"'*(4Q> 



XTAL 
REP (31> 

osc 



todtftnlicjlc 



UtIUf. 
Ml 



;<«> 




01) 



JSSL 



(41) 



2od _ 
HI ' 



TX otter 
<47) 



Ulwtatfe OX) 
Nl 



divider by 
M2 



(43) 



3nJ vtfhbk 
divider by 

m 



2rdRef. 
divider by 



(50) - 



LPF 

C«) . 



L 



CO) 



b /fetid output 



lad 
(SO 







EHVBYl 
51b 





(57) Abstract 

According to a second embodiment of the invention, a mobile phone receiver comprises a first down converter using a first local 
oscillator frequency which can be tuned in frequency steps by a programmable digital frequency synthesizer (PLL) which is locked to a 
reference frequency. The first down converter converts received signals to a first (IF) for filtering. A second down converter using a second 
local oscillator converts first (IF) signals to a second IF. The second local oscillator frequency is generated using a second digital frequency 
synthesizer (PLL) which locks the second oscillator to the reference frequency. A third down converter mixes the transmit frequency with 
the first local oscillator frequency to produce a lock frequency. A third digital frequency synthesizer (PLL) compares the lock frequency 
and the reference frequency to control generation of the transmit frequency. 
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o\m ch^ om sspi, a^ §y 4=a sxi, ^¥ gfa^i, m?\ ^h, pss^i, ^m4= muo\. 

s 

« = Charles Gore, Rodney A. Dolman, % Paul W. Dent°j 0|go^ igg7^ 111 19fi ^61 M^! "01= SSPI01I/HSI 

31^ ^E^ ^^(Simplified Reference Frequency Distribution in a Mobile Phone)~°l 2!^ ¥^0|CK 

S = 0|§ 21PI0iiAH°j « 31 Oil 3» 3!°^, ^aj 01 g CH^(dual band) 01= SsPIOUH =-xH ^(on-channel) S4*£PI £ 31 Oil 

aom. 

«HS^I# 

01= ¥#2*PIHi gEH 3iir01|AH = S^IIN 982S ^IIK 8 ^Jll =A|0)l *!f^E!AH 4>£l ^11 ^>i!6fb 4*£!3|» Ah= 

SFOi, 2£ ^HMSOI- ^ttll 01 £J (duplex spacing)0i Eh MS© 2.±$l mm ^E^ 011 AH ^£|£l= S^S. £X|£ICH SAD. 

bis =gaj£ ^E{ioi£joi s=^r e ^oixi°k oi= asppi §^am sa= ^e^ □^oii sj^oH #40* a 4= sack sm oiasi ^ef 

4^ Pi ^ CHI AH = *t^= 0|= HSK7I* ?«»teQI SAOHAH = ^SoH^ 4> SACK 01 2F 301 SXIISS Dff^l ^4 Cr^tl 

a. 

SPHI a£JSA=. 2f CH^Oil CHoH 2DWS\ ^E|S = U*| 4^1-H^I fll£!S AhSSfe 210ICK 01= = *[ & XilOH 

Oil CUoH SSE(redundancy)S| OISM SfeDK 3 £114, ^EI3 4>£Pi-2^:M HieiS S^shOI. CH UISOI BJOI §2 ¥HPI- 

e oi= aspi jiiss xhisoi-^i @a. ais mci as ^ ei xiti ch ^§ei am sspis ^a-jioih^, 01 sese m 3 
asm. 

01^ m& No. 08/795,930^1 £^ ^(Transmit Signal Generation with the Aid of Receiver)" (Dolman)^ H1 1 

SE= M2 ¥rM^± ^IUI0|^§ 0I¥£^ ^£1 3^4* Oil 2*^£|0H 2£ ^G^S SlOIWte D\& ^EF4^ 4*£!3|2| Xil 2 ^¥ B&PIS Af = 6h= 
aSSCh Dolman = 01 ^ I AH SUS S&SC4. 

sen ^i^oiiah= 2^h^i &S3I pll u^e MB\x\mm w, °\^ y uiuljpi ah^ zi^tixi ^ pllsj mm?\ 

m =^ISfA|3|^U C[m ^S2S 2^A|3|= gx|£!CH SACK Dm A| S" CHI AH 0|=^F=& Philips UM 1005 ^ 8026 0|g m&D\ U 

^^l- 0l J\^m A DK 0IM OI^IAH 01^ ^Si 5,095,288 ^ 5,1 80, 993011 AH ^§£1= 301, SS-N (fractional 

-N) ^W^l ^ ^^n^Dl^m ¥^ CH^^M Ah=§[Cf. (4g ^Eh4= □ ^ CHI AH BxKtuning step) 32IS 01=^1 ^|8H 0ie SE 

/tt*5H S^PIOIIAH 01 £1 e mg?\m A^ofe AH^^ ^l^^ Oi^lAH SE» SUS S^SJ= No. 5,535,432 ^ 5,610,559011 AH ^§3 

Q. 

5E DIE §ESE ^m^m ^^mzm ^¥ ^ h 2^l ^m^M ei^^= 2^ HI0H ^^^l (voltage controlled oscill 

ator, VCO)S Ahg5h= 20ICK 01 SESg 011 B MS, §1 2>^£ 01^ ^51 mm No. 08/675,171 ^ 08/823,068011 AH 

□1^ ^51 No. 08/675,171°] "0|g CH« ^4=^^l(Dual Band Transceiver) "= 0ie P^Oil 5§^! Ah=^= 51 S ^Sel 

CK g§ 4^<y^l ^¥ m^^l, S^^! ^2^1 ^H, 2^^l UHF VCO, IF ^EH, ^ if Sj^fi 5!^ 0|g 01 = 

2Sf^l0]|AH ^P^^g2J a k 0| ^^AI^JDK 3BHLK ^ CU« S¥0|| CH S^^l 2^^! ^Hh40|- USE! 14 . 3BHAH, §} CH«g ^ 
E^S Di|oi j H y ^91 Ej (channel stepper)S ^=A|^0^ §[Cf. m, m CH^= ?I5H ^E^fi ^^AI^O^ §h(4. H£IHS f CDMA 

§^ Qebie TDIvIA 01= a^^lOliAH S^?£j= M^M^I^ £S(full duplex mode)01IAH= sS(hopping)S m\\0t oh= CH«= A|-=^ ^ SICK 



Dl^ iH No. 08/823, 068SJ '01^ 0|=^(Dual Band Mobile Station)'S SE& CH« Ah 0 1 011 AH ^A^l 5§9 ¥^ ^P^^MS 
6h= 51= £§5>X|°K = Qj^OIIAH 2¥ ^S^l^ =^0| ^^6FCK 3£IU, S= S^^l ^£21- 301, S^^l 3H£ICH°| ^EH 2^^|2J 

2JAK^= Cm = 011 =XilSO| SACK 01= BJ5fe CH^o^ 4,ai^| ^ ¥ ^xi^| ^E^2f IT^S VHF dli at^sFfe 5101 ^EH xH£l£|CH0^ 
6h= S-S^(up-conversion)°l 51 °Ji^l [EHS0IE4. 01 EH eh ^= S^^l D^B fi^S E.^AI3PI ¥|5H HEIU^I ¥SS ¥ 

^UI^iCK 

aXh¥M0IIAH2] CH ¥^1 23PPI- I4^e^ ^Hl ^ ^LH df^£^ 5lg&(4. ^g°J GSM ^ 01^21 PCS 1900^ 

^ 5?»l 0|= 2sf^l Sf8 ^S2J 900 MHz QI^OIIAH 45 MHz; 1800 MHz CH ^ Oil AH 95 MHz; EEth DI^SI 1900 MHz PCS CH« 

Oil AH 80 MHz2j ^M^'A ^HIIOI^o^ =^§ICK XH^ ^IHI0|^= 200 KHz(13 MHz/65)0|^2, UIM= 13 MHz/480|CK 

0| CHI AH 21 2^ E|0|°J= SXI@ d^2f 301 13 MHz CHI ^^£!CK DAM PS Eh SXIS D}^ IS 136 A|^^j= 800 MHz mMZi 
Oil AH 45 MHz ^BilOl^j, » DR 1900 MHz PCS □ ^ Oil AH 80.4 MHz ^M^AH ^ttilOI^H^^ 2 4.3 Kilosymbols/sec^l ^MU\m 

31 30 KHz^J =£ BzF 5^12 e^^CK IS 1360i!AH= 0|D| gXI^ bf2f 30|, §5 &X\ ELD I St UIS ^ LH¥ E|0|°|0l S¥ 19.44 

MHz M^^^¥E1 ^-^m ^ SACK \C95E\ SXI@ SE ^i^= 800 MHz CH^OIIAH 30 KHz£J =2 B^2f ^1^9 45 MHz°l ^M^^ 

^EHOI^j, E4^ °ja25 1900 MHz CH^OiiAH 80 MHz ^M^^ ^ffllOi^il^ it,^ 50 KHz EWS, 1228.8 MHz2J 2^ U Ul^OilAH 3E 
Q§ ^ A1l^(Code Division Multiple Access) M AhgehCf. IS95CHI AH , gj bUS^4 ^E^ Bx r B^l= =3= B£|^g ^^^l^¥E1 
^ SACK 

Dl^ ^§1 No. 5,471,652= CH« 2sf^l0ilAH VC02J =^§0| CH^Oil CHoH 51M 51=6h= g^j^lS Sl^ffe OH^S 

§hDK 01 ^61= 0ie CH« 2Sf^|01l §§I =°]6hX| &=CK ¥^^F01, 0| ^61011 WEK VHF <Ms(80-400 MHz)= C|XI^(FM0| 

Ohtd) =5[= =1 ^ 2 £31 XH^^ S^£ICH0|: §[14. FM SH0||AH= UHF ^21^Ph £jg£jo^ ^^^jcH ^AH^ SoHSCf. . 
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ncue ^youn m oi&si p^b °^§n stm^ 3±b P2JB ^£ bzi bji, ±mioi*j, gj §,^£Icho|: s^St ^ 

S dimoil 2|5H &SH^ §1 £311 OISHS- 4- 9lVt. ^E^^^ 0IBH& Eft g 01 SMI 6fe :H£!a ^£ £31011 CHB ^fi^OI ^XHBP. 

^E£, £ SJSSI = *<g 0|g GH«(dual band) CH! AH #^M^A(full duplex) S^f 
AH P42I S^S 4* Si!" 4^ 91^ 0\m Pi<* £4^318 Hl^b 3S0I P. 

^ HM tfAIOIIOII CP- SI, 0|§ PXI§ B^JI ^ ^^1 ¥H(phase lock loop, PLL)Oii 2|oH 

4^ BxKstep)^ 4 Site HM ^¥ ^m^m AlgStte XH1 1 ^EiailEilSPH PS H tKsuperheterodyne down conversion) 4=e§ 

^?blBP. 7H1 1 PS Sth BBSS ¥loH ^£J£! JH1 1 eZJ- (intermediate frequency, IF)S HthBP. XHI2 ^¥ Bfa^lB 

AhgSfe HI 2 (PS EE QB HQiy » xH&« ^SH HM IF ^Jll HI 2 IF ES ^U" 3 1 XHCH (complex baseband)^ HtrBP. HI 2 ^ 

¥ ^£Pis hi 2 »a?i« aa^B D\m »a:?i£ usai^is hi 2 ax\m ^E r 4 pllm a^ssh ^sa. aa^ir :?is tta^it p xi 
m ^o\ &m uis sj x^^\ uiee SEmb mm xhbis timm bis&p-. 

e SSSI HI1 ^£J0j| CUP, HI 2 ^¥ gja^lfe HI 2 ^¥ »a3l ^E^OIIAH bHE-j xHP£! flsi HISBP. tHEi xH^IS HM 5} 

¥ tta^isi mj-^^i plloii chb :>is 4^4^ aiseihs. aai^ aa^i hm ataxia pll u^oii ssaiij nam &p. e at a a 

HI 2 ^gOII PP, HM &a^l PLL^ SSTH Df§ HM ^¥ Bta^l ^Sl HI2 ^¥ &a^lS¥E|2| »»S CIS 3|§ ^EK> UIHS^ 

uiin^ia sbshq, gt^ as 4^4^ Bxm a hh^£[ ^p. oi ^iif^s ^ ^ssj ^aibfxi &h 

^S blM^ H£|^^ ^H^S PS ^l h 6F^ SOII OlS^hfeShXt ST£ 51^^ 0 |6H£J0H0^ BP. 

S HI 3 ^^011 P£K HI 3 PXI1 ^Wt^ PLL^ HI1 ^¥ ^ h ^!^l ± 2^ £H*J! ^E^2f ^O^IE^ S^^l ^Eh^S HlOi 

BP. ^E^fe 01IS 2^ S^^i ^Ef4= EllE^ HI1 ^¥ ^Sl^l ^E^S oilEil^poj X^E.\m ^ 91 C[: OICHAH, S£ 2H 

aji <Mtb P XI g ^W^IOllAH PS HI 2 ^¥ ^2^1 ^E^S §^ 314^ PVCH ^££J^ ¥1^ ^E^2f UIIH^P. 

^ H a h g°l HI 3 mgOU \L\E\, m^J\ PLL ^ HI1 ^¥ ^ h a^l PLLS S¥ §§S ^EF4- ^l^^^ HI 2 ^¥ ^2^IM AFgShH^, g 

e@ SI^OII EH3I XI 4= SO, ¥ PLLS ?IB HM ^ HI 2 bim^l ^E^ EIUSE^ HI1 ^¥ ^a^l ^Ef^M St 

6IS ^l^ ^Eh4 s ^CH£ °^¥1 g^^ h 4 SiP. ¥ PLL£| ^ dlH^IS ¥ PLL AWI°J Z.^B m±mo[D\ ^ oH ^l^t°J HI1 SI HI 2 

uim^i ^i^ m± ^dH4 ^Eh4-^ ohCH ^^oii e&^£^ uh^^p. 

e HI2 ^AlOilOil Q>P ( OIS SsF^I 4^}|S D\m ^W^0\\ 5§i PXl^ ^E^ m&D\ PLLOII SjoH ^EF^ 3Xh^ 4 HM 

^¥ ^a^l ^E^S A^ofe HM PS 491 ^blBP. HM PS &m ^E-iiiS ^I6H ^11 HM IF^ SMP. HI 2 ^ 

¥ ^5!^lfi A^g^S HI 2 PS H1 1 IF ^el HI 2 IF^ Si§CI. HI 2 ^¥ ^^i^l ^E^S HI 2 W&D\m 3\m ^EP^^ H§A|3| 

S HI 2 CI XII ^Eh4 IT^^I PLLM AhgoH i^Q. HI 3 PS ^BB ^EF^dock frequency)* 2^ ^E^M HM ^¥ 

^Er^2f iiAI^DL HI 3 DlHi ^E^ PLL^ 2^ ^E^°l HICH6h£^ s^B ^E^£f ^l^ ^EF^M b|E2BP. 

£ 1^ eeu ^l#°l ^l^ ^EF^ SSI £AimS £0. 
5E. 2S 5£ DE gSH ^|^£J ^51 £A|6F^ 

£ 3^ Dolman SHOB/H ^SSS ^H<yS Al^iJe EAI6FS £S. 

SE 4S HM ^AlOIIOil dhB ^1^ S5 £A|6hS 

£ 5S HM ^A| Oil Oil Q>e S ^S°J ^E^ 1,^ =?^M ^Hiai £AIB £3. 

£ 6^ HM ^A| Oil Oil QU-B-f ^E^ 2bfP!S Afgofe ^ ^g2J Oie ^SI £A|6fe £2. 

£ 7^ HM ^ A! Oil Oil EFP ^E|^ 2^S^IS A^gmS S WS2| 0|g CH^ £A|6hS £H. 

£ 8^ HM ^AiOjlOil WtE\ B\L[2\ ^Eh4= 2^S^I ^ 8m°J ^E^ 2UH3IS A^gSfe ^ £AimS £2. 

£ 9^ HM ^AlOjlOi! IhP ^Eh^ 2^S^I ^ ^EF4^ 2HH^Pf ^Ixl H^£IS ^ ?5I £A|6^S SES. 

£ 10B HM ^AlOIIOil CfP AMPS 4^0{|AH ^E^ 2bH^|H| 2^0| 4* £IS S ?5I £A|6fS £3. 

EE 11E 2§S}|S AFgShS EE 10SJ 4§i £A|o^S EES. 

£ 12S HM ^A| Oil Oil CLIP Ol^-S^ PP ^(dual-mode radio) Oil AH Pg a ja°l ^IS ^E^ S5I £AimS £2. 
£ 13S £ 1221 Olg-SH PPSOilAH St^l bigg £AimS ES. 

£ 14S HM ^A| Oil Oil cap PCS1900 £H0ilAH I.F. sSPei(Homodyne)M A^ofe 0ie-2H PUSS £A|6hS 
EE 15b HM At A| Oil 01 0>P Bdl^l^ (crystal) S A^gmfe Olg-EHEE. PUSS ^A|6fe EH. 
£ 16E £ 152] Oie-HH PPSCHIAH Sfe^l bl^S £A|6fe EH. 

E 17g HM ^A|0j|0|| PP 23H2| ^|g 3£|^ii A^6^ Oie-SE BIP2I EAI6hS EH. 



g XlXIShfe ^4^^IM JllSSffe 3SOia. S ^goj cc rp 
S £0|P. ^ ^SS| E QB tHEA-ilMLHOil 
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£ 18^ £ 172J 0ie-SH EhEI£0||AH ^I^l U\mm £A|5h^ £S. 
£ 19^ £ 1721 XII 2 HEI^e HI §!■ &mi\ UIMM £A|8h^ ££. 

£ 20^ HI1 ^ Al Oil CHI EhEl* 19.5 MHz^¥EH 194.4 KHzM :^-3hgEH (skip-counter)S £A[5hbr £2. 

£ 21^ £ HI2 MMO\\0\\ df^ 0|g EH« £A|8fe £2. 

£ 22fe HI 2 ^AlOllOil CEJ-eh HEHS Ah§6fe ^ ^§£J 0|g CH^ £UHI6| £A|6^ £S. 

£ 23g HI 2 ^AIQIIOII CLhEr ^CH« (narrow band) A^g6fb ^ Olg CH« £A|8h}= £2. 

£ 24^ hi 2 *jaioiioii caBr mmum Mmm^ e ^s°i o\m eh^ £Ai6H=r £2. 

£ 25^ HI2 ^AlOliOII CLh &h Q8B ^Eh4= 3fl3|/«tt3ia Ah§5fe & W&2\ 015 EA|»te SEE. 

£ 26^ HI 2 ^Al Oil Oil E^r 3>h£! 01*= e^^l^j QB UWMm A r g6fe ^ »S2| Olg Ui^ £A|6^ £3. 

AIAIOI 

01 HI £ IS £!»£H 21PI(cellular phone)^ 2^/4^ ^M^i AH (du plexor) (1 1 )S g6H 4^21 ^ S^IOII &HILK 

10)M Ohk v Sn FM AMPS SfOlU IS95 CDMA SSjB- HOI, SAI ^ 4-£i(^E r 4- ^M^(frequency duplex))OI Ahgil HH , 

^M^AH(11)b ^M^^i HEKduplexor filter)0|EK UtB ^g2£, AIZH^M^M AtSSfe GSM/PCS1 90001 L r D-AMPS/IS1 3651 ^8 TD 
MA AI^UOIIAH, ^M^AH^ T/R ^xPh M 4- 21 Ch & CH ^ Oil AH 4^Ef4- AhgshZQ £ Cl^ EH ^ CHI AH AIZ> SS^B A[§6[b 0| 

e CU^(dual band) 2 sP I Oil AH, ^M^AH(1 1)^ ^x|2j BEI £^S SJte 0|g-CU« ^M^APr M 4- 2iEk ¥ CH^ £^ CHI AH ^E}- 

4- M^M (EH, ^M*!Ai(1 ¥ CH^Oil CHel HEHS 4^ SO, ¥ CH^ £¥OllAH M2} ^-M^^Jl A\gW Hib BSi 

T/R ^xPh ¥ CH^Ol! g^lT 4- 

^M^AH^ 2£3Pr 4*£PI &i£J£OII g§I ^Xl eiEjlUCHI 2^£j£^ Wg»CL HS§ e^lSh "2x|¥(the front end)'(12 

)S gXI£! Er^S^^I(downconvertor)S SS&CK 2xl¥^= 2^H OI^HI Cl^ ^Ilr4- CH^ ^^0|| CH6H(800 MHz ^ 1900 MHz CH^Hf ^^) 
HS§ g^^L QSe& ^ §^> h ^ ^AH, ^ HI1 ^¥ 5^6fe EfH S^l SJ ^ CHI Hl^§ 4^ ^O. 

hi 1 ^¥ ^s^ife sisrfe 4^^i ^nh4= A Ji2[ mmmo\ hm g^j ajii °^dk ^ehu^ h§ ^^4- eufcn^ heh, if ^eh(15)^ ^ 

4^ otQK H!1 ^¥ ^2^1 ¥\Q EJ\ ¥H(14)S BoW flofb ^±1 ^ HM IDS] U £^ xhOISh e^ef ^Eh4-^ ^¥ ^ h &^l 

g ^^AIU o^AH, mo[^ 4^d nr Eh 4=^1- H1 1 LO PLLg ^IS §S &X\ HJ\9] R^n^Dt^m §4= bH4^^ H1 1 LOS ^£A|5MH, 

Zl BXr 33lb Bai^:^ ^Ef^i £ Ufe£^AH 3dl^m h ^E^ tta^|(21 )S¥Ej ^££JCH ^6H^a. H2IS ^I5H, 

ih^^l^ Cie ^S2£ EH ^ §4=^ U^o^AH ^&^l(21)^¥Ei EH E Bxl- B^IS ^£8H2, OICHAH ^OIOII S^£! CHI 

ah e^-N easi j\^m Mmw mm^ eh e^ie ^P6H£^ oib eh e bjii moioii ^§[a. hm lo pllsj^(14)^ hh lo ^ 

E r 4-S Bdl^i!- }|^ ^SOII HlH28h01 CHI EH A Jsi BSff CHI ^H dlb ^5 W EH (Loop Filter) (24) Oil AH S BH gJ xH S-l £J OH , ^EF4^^r 
S^m^l 2J£3 Uh2f ^§ (EH^XI ^51^1 4^4-S HICHS^ HICH &_^CK 

4-<y^l^ ^Ei xHEl^! HI1 IFM S^O, HI 2 oil Ell ^Efe> (heterodyne) s>AH ^ HI 2 ^¥ ^^I^IM MS6H HI 2 4^4- Cl§ ^^^Q. IF 

e^^l, HI 2 ^¥ ^5!^l, ^ HI 2 eiAHfe £¥ e£H°| HI 2 SJ^(16)0II S^@EK HI 2 AI^M HI 2 £fe ijg eei ^Eh4^^ 01 
^0||, sjg^oj [FOilAH^ £ OB ^OiUH, gf^l Sl^fe 4^^i ^£0|| ^1^ ^£ SA| (Radio Signal Strength Indica 

tlon, RSSDS Bf^EK HI 2 IF e^^l^ S^6| HI§}£JH, OICHAH 01 ^1 AH 01^ m$\ No. 5,048.059^ Mm. xHE|(Log 

-polar signal processing)" CHI AH bh£f SOL RSSI ^11 E|X|^Sf6fe 3±2t BM0\\ HI2 IF £imm A^oH El All ^ 

£1^ E| XI ^ ±im XHEPI(20)OII S^SI HI ^3 sl#^2J IF ^^^Ef. IF e^^l U^(16)°J HI 2 ^¥ £^ t^}| PLL si 

^(17) S ¥° ^EH(23)M S6H ^Sf^ ^EF4=^ HICH^EK HI 2 LO ^E r 4-fe ^,0|2F ^0| °^CHSI Oil EH gJ 3d|^^ ^^^1(21)2^ b|JH& 
El. 3BHAH, mj-^^l 11^(14) ^(17)^ £¥ HM §! HI 2 LO« HICH6PI D\m ^E^ £^ §^£°J S^£^ BEI^^M Ar^ftEK El XI ^ 
tim. XHEI ^^(20)^ £tt 4-^J^I ^MU gJ xHEl HlgBf 2^ bl§e eii^l ¥ISH ^Ej-4^ R^M Q.=?W 4= 2i££^, BEIA^ ^ 

S^I(21)^¥EH #^0| g^Df. 

S^^l^ ^M^^ ^KHOI^j (duplex spacing) CHI °JoH 4-^ ^Eh4-^¥EH ^5 £^^M ^i^l 2^ ^Eh4= al^(19)S Slj- 

^EK BBHAH, 4^4^ H1 1 ^E^2I Si£lb ^M^^ ^DllOi^Oil 2J6H HM LO ^E^^¥EH £H^1£JXI°} ( B^0||£ M^PSrll 01 
281 £H^iOIEK ^§§1 2^ £H^1^ HI1 LO^h 4^<M ^ ^Ef4- MD k^U Ot¥0|| 2|^^Oj, HM IF - ^IHIOI 

^ £^ H1 1 IF + ^M^l^ ^fillOI&jlf ^Ef. 

OICHAH, 2^ ^Er4- tlsb OIIS MCH, I 91 Q ££}|£! ^3&^I(18)S A^goH E| XI ^ xH EPI(20)^¥Ei£| §SS ^ 

5@a. <^jm^ Oie-CH^ 2sf^|0||AH 0|^-CH« 2^ S^^Pr ^ 4- 2^ S^^I(13)S AfS6H 2^ Sil^^ S^^CF. 

3^ £H^l PLL^ 2^ S! HM LO ^E^ Ah 0 1 Oil AH xhOIS 2.R$im BEIA^ ^1^3]- diHlsio^ A -| £n/di^ 01 ¥M 

^EF. BBHAH, TX £H3! PLL^ £th Bta^|(21 )^¥QS| BEI^^ ^WlM 5h£^, ^2^1 ^SSJOiOh 6hb ?lxl^ 

4^H^f 9Eh. 

^5!^l(21)^¥Eiai 4:H2| ^El@ e^B tH EH e^lCHI 2)oH AH^ e^6l °J±H Sl^ Oh EH M£ (motherboard) Oil AH ^E| ^A| 

5I£^ 3E20I SoH^Ot t[Ch. 01^ HH EH El ^£6HZ ^Ah£|^ UEhtHEK EEHffH^, CH^I^EH ^2} HH EH El S^M ^^SPI 

^6H, 2^ £H^! PLLM ^Sehfe SEf ^0|, £Z_^£^ fi^?£IX| HI OH xHEPKQXIij xHEPI(20)°J ^¥ei)^¥EHHJ HICH 

<^mo|| £|oH off ^EH^ m 4- 01^ EH ^&6MI °_^Ef. BdHAH, °±$\ s]^ S£ ^oH P4-°l ^^X|^ BEI^^ ^15 <^J^M ^5 

51^ ^01^ 5101 bh^^ShEK 



2002/10/31 



4 



WIPS PIView 3.3.2.0 



01 »»0|| CH& XH1 1 3 Jib DI^SI Ericsson Oil °I6H &DH3fe §BH HIM Oil AH 01 Dl ^joH^Cf. Philips UM1005 EEb 8026 ¥M:0J- US BS S CHI 
AH H1 1 gJ 1112 LO PLLM 5i^2SA1, M H^r :>I^°S 3£I^I*S AF§8 r HS, 3£|£g c+gj o,^ 0 | A[§1 ^ oip Tx 25^ 

PLL S! ^£31(18)2- g^l 2^ £i^> gJ^PI 3£|^IT »a3l(21)« £UA|^o SA H, gT£P|(21)» PLL(19) AhOICHI^ £l¥ 

2^01 gSSHI SCK 

3BHAH, £ 2S &3S, G?£Jb 3E|±B 315 £]s g^oj 2 S £^£|OI, 6fUb Olg £]S(14 + 17)011 QE 6Wb P 

XII XH £P | (20)011 SSffCf. 

6PI0II S»S Dolrnan2j 01^ 431 *S No. 08/795,930011 AH b HICHmH Sib ttTSPISI ^E^2F dimShSE^ »g 3^ei- g^g a 

z\±m ?\m ^m^m u^^sah plloi ate^sMi gswt 525 gsech ee pe gjgss HesFB. Hioiafe wej\ ^m^& d\ 

m AhOI CHI DIQ e 3rs& i§ JI^S 3>b dUr^afDh Dolmang 2^ 4^40f 3£|±I*(22) SCI 4^Er^S 1112 L 

Off AhSoH (EH g0loH5!CIH tf S»CK Dolman°l gjg tiliB £ 3011 £A|@Q. 

HI 2 LOb 1111 6111 HlOl^b PLL(17)0il fllBSHJ HI 2 e^M TX PLL(19)S HlSSCh 3EI£S BfSJP* 01 HI AhgSUI & h ^o 

S. 2£ US(18, 19)0ilAHb Q2)2\ ^£PI(21)m ¥ dim ^b »£| S|S(21)S 12| 0|& EEA|@P. 3HU. bai£! 

SIS SSI 42}- &0I, ¥£l ^Er4- £ls g^SCh Si AH SIS MS Oil bSSb ^Eh4* £l^b CIS 21- &CM 

1) 2xl¥(12)0||AH PLL(14)S£J HM LO <^ls; 

2) ax|¥(12)01|AH TX £H2J PLL(19)SHJ H1 1 LO ^1; 

3) ^£!:>l(21)0j|AH PLL(14+17)S2J 3£|^g ^E^: 

4) BSPI (21)011*1 xH£PI(20)S2| 3dl^iT Ji^ ^EF4; 

5) IF U(16)0ilAH fllOJSfe PLL(17)S2J HI2 LO; 91 

6) IF S(16)0UH TX PLL(19)S2| HI2 LO. 

S gjg°| = aoioh «>) @ 63HS¥E1 RF ^5 M^SJ 4=S M0|b 210! P. 

EE 4b S ttSSI S ^AIS ^A\mO. HI1 LO dS^F 2oHXIb ¥ ^xl, ^ HI1 LO PLL(14) 9i TX £E^J PLL(19)^ HMO*) SIS Oil AH 

a^i ssd8)a mm amso. hbhah, axi^ s(i2)oiiAH sd4, is, 19)2^ b swsi hh lo s^eioi 

nenu, ¥ plloi ^ s^chi s^i ?ixi& eh, oim^ l\b aizioii Eiecnof §hcf. hi 2 lo^f tx sh^i pll a^ 

£|H EiZ\±WQ\ HM LO ^1^2^ AhgSJb CH£r ^01, ¥ ¥1^ blia^l^ D\m ^Eh4= 4i^S 5HIS 0112 3HI HHSSh^ 5101 CHg>1Lf 

MP^^D. HE.1°S, S Kg Oil DJBf, HI2 LOb SE& H1 1 LO PLLSi ^If2^ AfgSCf. CH^OI, 0|° SEAII) bh2f ^0|, HI1 LO£l 3 1 

^ HI 2 LOS M^m CCH, 0|g-CH^/0ie-CH^ BhCISS ^£6H2 ttH 01 BH^hXI 01 SOI SACK 3£H AH, IF SJ(6)2| HI 2 LO 

S¥EH2J D\m SJ^OI PLL(14) ^(19) S¥0|| HI^@CL 

3£|^i l|S(21)b OIHI *a5|(21)0||/H PLL(17)SSJ ^|^ ai^7^ LH¥ 2^ SgOl £]5E^ HI2 LO PLL ^ IF S|S(16)a 5&@Cf. 

&MoW\, HI 01 6fe PLL(17)S£| HI2 LO d^b LH¥ SSOIO. UCHXI 2J¥ >ii m 0 1 ^|g »a^|(21)0IIA| P X\*M HEPI(20)S ^OiSP- 



OIHI, ¥<y ^2^1 ^Sb PS2J 6J^S ^SCf: 

1) Sxl¥(12)0||AH PLL(14 & 19)S2| HM LO ^s; 

2) Sa^l(21)0||/d XH£PI(20)SS| 3£|^i ^IS ^E^; ^ 

3) IF S(16)0IIAH TX 25^1! PLL(14 & 19)SSJ HI2 LO. 

nz\±m ^a^K2i)g p x\m xnai ^(20)2^ uhxi mb ^ ^aoi 4= sixieiK ^a^K2Db sis hi^ x^\m M§§fb 

Cfl 0^ h S3/RF SIS^ bBl^jo^ ^^£JHS, IF S(16, 17, 21)31 ^m.B[7\\ S^£Jb ^^Df. ^¥ SgOilAHb 2tHE H£| 

^^(overtone crystal)^ VHF(Very High Frequency) 3EI^S0| CI All ^E^ SS^I PLL SiSS AFgofAl HI2 ^¥ BS^|S| ^ni- 
tI 2|§5j2^ HiOi5r£^ A^gSIb 3i0| ^rborP; H2.1U, VHF 2tH^ ^1^-22 3dl^^ SP g!Sfb '»H ^E^S ^§£J^| 

CH CH&1^°S, PAI1 PLLM :i^-2E B£|^i ^1^ ^MBU. 

£ 5b £ 4 CHI £AI3 g ^SSJ M^SOII ^1^ ^Ef^ ^5 SJ ^^4= t^S UH ^ S MP £U1|6I HIS^P. 

SXILH2I ^Ef4 ^ISHi ^|^ ^^b ^S^l SIS(21)0il EE 1 LHAI £ 42] 4§ 3£l^^ §£PI(22)0|Q. 4§ 3dl^g£ 

^gnegoj 2 GHzOiiAH §^6fb ^MB-1 Sffl-^l CHI Q^£]b i2!l §^r£S 4= 2i2E^, QXIH xH BP I (20)LH0il 5&£|b ^Bg Al^ 

L1IS?-I3 ^EilOl^ EEb ¥l^ g?II^S¥P <m^o|| >|o^ 3£|^g(22)0ll ^6^b ^^^i OiJEIS ^§6H1, 3 OilBIS Hl» 

6 r £^ aa^»(22)0|| ^E^ ^^^^(OjlS MS, bl^P DrOISH(varactor diode)£f 1TS)0|| <il^^r SiSa 

£ 5 Oil AH, BJSPI SJS(21)b ^l^ HI1 Dm ^1^1(32), tJIJH^I (31 ). » ¥H ^Ei(34)M S^Sfe HI 01 PLL » HI 2 ^¥ 

^1(33)21- IF S (30) Oil 5^Q. 3£l^^ ^21^1 £J sb HI1 §4 M1S U¥b 9JSE|/«»3I (35) Oil HJoH ^Ef4 M^SOI, dim ^ 

e^ F ref /mm eiM3, cm^i ah F ref 
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br BZ\±W ^EF4^0|CF. M2 ^¥ tt2!3l tt^Lt: HI 1 3F^ ^t h 3| (32) Oil AH §^ N1 ^£|CH, 
HI2 Hll ^Jll D[i2;0lb M1 £££1 Stt 3IS(35)S¥Et°| ?|« HI 51 4^EF4^ £Js2F dim£|CH XH1 1 d| Iil3|(31 )^¥E1 qj ^ 
EF4= CHI BH ^11 Ef^CF. ¥1^ OlIEd Mlb ¥5 HE1(34)M AF§oH HEHH S! S^sFEIOl Id I JH 4^EF4- El M( ripple) EF ^©SUHI HI 2 ^¥ 

31(33)011 z-ii oh hissck »»3i(35)S¥Hsi ui zn ^nh4-^h u k£S ^m^m, $° ^eh(34)^i- ssfxi aise HI3H6F2 

AH, CF^ y JS2S OIIS IS, SMOILI- oish 7HI 2 LO 4^4^ H6FXI ^§1 §§6f£f g&M SXI 6fb 5101 CH 4^-1 £!Ck 

hehh^, s *asi uim ^n^, ^ k h s 3is sbhi mis soicf. zlbhah, hi 2 ^¥ ttH3i ^ef^ e^ti- F ref ni/m 

12s §^5mi fliwao. 

DolmanHJ gEH ^SEF ^ »S CHI HFEF, bH HH xHEIB XHI2 ^¥ ttSDI 4^EF4^ g-^S 6H , ^61 2£ 2H^J1 4^EF4=(£> h 3! Oil SMiig 

Dolman^l »^CHI CCFEF) S S SgOII. XH1 1 ^¥ 8*331 ^EF4^S 9\m 3|^°^ Afg£l£^ »I2 LO(33)^¥El §^9C}. BS ElxF 

HI2 LO iM^o| «5§ P0|3| 9\m TX ^ HI1 LO »S3| PLL U^3F 2^ ^Jl ^£BS(40)0II &XHi ^*I5FH^, 2| PLL 

9\ m;nZ3|3|- H¥ 3FS Zi 51 4^31 Ui Oil AH 3tfe&§h ^El ^Eia Cfi A|Z}o^ ^^^£JCH0^ elQ. Olfe §3-S H(charge-pump) ^ 

# dim3i3F 2# w±m ^tim w, ctm §a m±j\ a* ¥° hei^ es^ & = g*oi &m&w, ^ n^me^ £> h En uhs- 

mi^ M^OI £j = MS»D. 011= CFE §2 EH Oil S §2 HHS¥0 Z_^°j S §2 @H 2M3|£{ g3|| 

si #31011 ass 01^ ^ai No. 5,095,288011 ah aa ^ahisi asach. 

§2 SH(43, 49) AhOI Oil AH fcttg£!ff fl#2l 33IIS HI5S13I 6H , TX ^HOII CHf! ^ dim ^Gh4=^h LOOil □§[ ?l^ dim ^EF 

4=°J §^bl M32J LH¥ ^Ef4- ^II^OI ^OhSCf. Dolman£| eSiOil CQBI- M2 LO ^E^^l- SEHl TX 25^! 3|^°l §^ M2 HHO|°^, M 

1 LO Ull ^H^^ M2.M3^ U¥Oia 1112 LO ^E^OII SHBOIOt BO. 

3SHAH, HI 2 LO IF S (30) MAI TX ^(40)^^ °J^g2, XHI2 ^1^ S»3|(41)0||A| §^ M2^ U¥CHH, D§i ^01 DolmanOjl ^ 

^TX 2E^1 ^i^ bl HID 1(43)011 CHe^ ^1^ ^I^S ^^Q: 

F L02 /M2 = F ref .N1/(M1.M2) 

0| ^E^^r SE^ XH1 1 LO ^ d 1 11^ I (49) Oil ¥1^ dim ^m^M ^loH HI 3 Jl^ »»^| (42)0I|/H §4- M3^ UVCHSICI. CH^OI, UI 

HLD\ M32h d|U)^l(43)^ ^fe^l M2°l #^°J yCH 51! XI Oil g&mEE^, Oil* 1^ 6hLfe SUXIUS& SE^ '1' ^EHS S0I£|^ 

& '0' ^EH)0il Qfi »Ufe 511 XI (1 CHI AH O^oj 20 |)0|| UHSaDF. 0|^ S«^|(41)S| M^OIIAH ^bH^ ^ 
E^2J AI^OII 1/2 MFOI^ ^CHX^I S&6fe 2S MSBO. 

3BHAH, #2 @H fl^ d|JH^I(49)0il CHff dim dlMB: 

F ref .N1/(M1.M2.M3). 

0| ^H^fe HI 3 3m (48)011 Ai ^14= N3^ 5H>^ XI1 1 LO(51)^¥EH^| HI1 ^E^^ biHSOi, ^01 X1I1 LO 

^ ^£UI(5im HI Oj 3^ EIH^ HICH <iimS ^m^m ¥^ ^ El (52) Oil AH ^EHg£|^ d| HD\ (49)^¥EH 9\ ^E^ SI ?l^ OiiEH <il^g °.^Dh 

F ref .N3.N1/(M1.M2.M3) . 

d^^m>il, N3b §4^ ^ll^^l- OhUXIEf, 2 Hi ¥^Ef ¥^M XH1 1 LO PLL2J ^^^^(48, 49, 52)01 ^O|0|| S^g No. 5,1 

8o,993oii w& mm-H m&?\m m&mQ. ^^^2^, M3# N3^ oi^iah st^si^ di^ mm ms no. s\ -^x^2i e 

AhmfCHI £|eh ^Ef^ ©-^(Frequency Synthesis by Sequential Fraction Approximations)"(Dent, M^!)0|| on a §S-(N,M) HI 01 3 1 Oil ^loH 

nn0°^ 4= aia. -e^-N s e^-(N.M) e¥ i^b e^s &x\ b.j\ ch hh lo dim ^e^s 5i§s^ 
mufg 3^xi°^, ^ei (52)^1- ^lafxi dim ^e^ z\mm HEismsAi, as sa2£ oiibh* xhich s 

&I ^XlSfe 5!S EH gOlSMI dh^EI. 

2^31 ^Er4 ^Jlb 2^01 fi?^ [EH 2^ ^E^ ^331(45)011 2]d\\ »5!3|(45)S¥E| 2| 2^ ^EF4- TX ^ AH (46)011 AH HI 

1 L0(51)^¥EH2l HI1 LO £iWi2\ t^Cf. X1I1 LO tirlT^S^I RF M^H SJ^s[5^^ m^ fiE goH S(12)^^ 

¥E1 2oH^EK 3^0il£ H^E^^ RF £JEf£| 21§ ^6 r Xl ^^(stray coupling) ^ ^AF SEFM gOPI EEH^Oil, 

3|^a S AF0I2J <MSQ|| CHEi- m^ U J?I^2£ ^§£|^ ¥ S^5^fe 3§a S^OI § 4 2iCK 

TX ^AH(46)b TX 2H^ ^E^ F txof f Oil AH Xf0| ^E^ iiE^ 2^ ^E^2f H1 1 LO ^EF^S §iAI?ja. ^AH(46)M¥EH M^£J 

xhOI ^Ef4- §IBH21 CH ^E^3f HI313 0H 3j|^ N2^ U^b HI 2 ^S h 3|(47)M =?>BM3\t: S§r6F£^ Xl^gEF 

^E1 XHEI^ 4^ 91Q. ^EF4= F tX0 ff /N2^5J <m^^ HI2 ^l^ dim3|(43)0ll AH ^m h 3| (41 )S¥E1 S| 3|^3f dimtlOl ^W4> ^ Oil 
El ^151 El^EK dim3|(43)^¥E1^| Oil El =H ^ El (44) Oil AH ^EIU ii S^£|Oi, &m$= TX S^dJl ^E^3F 0|¥Oi^ ffH^ 

XI TX ^£!3I(45)S HI0i6^ HiOH °^CK 3BUAH, TX 2^i ^E^fe EFMEf &0I ^Ol&EF: 

Ftxou /N2 = F ret .N1/(M1.M2) 5Et Ftcofi' = F ref .N2.N1 /(M2.M1 ) 

: ?aa»(41 i 43, 44, 45, 46, 47 m TX PLLOI EEel" ^nr-N m&D\J\ 31 01 3^6FX|°}, e^-N 1,^31^ §4- l, v ^3i M 

□ ch **smH^, sxioii am o\^m s^o^xi 5101 d^^aFa. hbhah, 3114^ N2^ §4^e] 5101 dn^ma. 

¥1^- dim3|(31, 43, 49) Oil CH 6H 3FS 3fe^0| ^ dim ^Er4^S ^Bf^ 2^ ^ 4^^ ^E^ xHy AhOI CHI Ef^ ^M^^ ^Cii 
0\&m ^ B^-CH^ EFCISOIIAH 3|2| ^HI3h £|X| a h ^CK 01^ o\l} 0|^2| ^M^^ ^IHIOI^M es[ohO|0|: 6^ 2-LH« EFCI^OIIAH 
MP CH^Cf. ZLE1H^, E 6, E 7, E 8, ^ E 91 OIHIb ^ ^SOil Wt^ 2-CH^ EFC12 ^31|3 r 

£ 6011 E« 2-CH^ EFCIS^ 3h^§[ ^ 2^ ^E^ CH^ g CH 51 Oil AH 2^ ^EF^S ^^sfe 2^ ^EF4- ^£!3|(45)S S^&P. ^EF 
4^ 2dH3|(doubler)(45a)^ ¥ ^EF4= CH^ ^ CH 01 ^ Oil AH CH ^EF4^« 2HH^ BH^QI AF^tim, CH b£§ CH« §J CH CH 

CH^f ^EFM(octave) °m ^CHXj^CF. Stf S3|(45)S¥E| 2J CH CH^ S^OI EH ££3IB ^eA|3|£^ ^IS AF§£J 

m, 2bH3|(45a)^¥E1°l CH CH^ Oil AH 21 g»S ttH AFg^CF. 33 U. £ 60il LFEFLHXI^ dF£F ^01, »5!^|(45)S¥E| 26HXI 

CH ^EF4^^ TX °1AH(46)^ MCHZtCF. 
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SAWMI. XH1 1 ^ ^51^1(51)^ 4-£< ^11 XI 11 ^2} ^R\^^ S&6*£^ J\^m 2JU°) ^£1 ^Ef^ CH^ m CH ^ ^1 CHI ^gtlrf 

Oil AH S^tSHQ: XHI1 LO(51)^Ei2J dlb ¥ 4*£! ^304* CH^ g CH £OilAH°j SB OH 2bH^I(51a)fi Afge H ^nf40^ 2bH 

S £J0|, CH *gg CHS! Oil CH& LO ^E^i= CH^ CH CH^ MCf- & ^EF« CH fe0h£!CK SA*2H= UN ga ^E^S £^o|- 

H 2xl¥ £1(1 2) Oil AH 5Et ^£JS <m^§vo^ ah BA^£i£* ^ »Ch 

one sa. xhch<* 4^ e^oiiAH, 

Fioi do) - F rx (lo) + F if , ^£J0i|AH, £b 

Fioi (lo) = F rx (lo) - F W1 »B* Bj^J Oil AH, 01 J I AH " 
F 10 i (lo)te XHCH3 Xill LO 4^4^, 
F rx (lo)^ HOIS! 4»d XHH £ 

F n sflaie wi:sa*i»^. 

^Ah5F>i!, F 10 i (hi) = F rx (hi) + F W1 ^£J01IAH, £^ 

F,oi (hi) = F rx (hi) - F H1 &!&0||A|, OPIAH 

F 10 i (h!)te HCU<3 XHI1 LO ^H^, 
F rx (hi)te 4^61 xH^ £ 

F if , g XHCH^e! S¥2f SIBOI XH1 1 gZI ^EF4>. 

HEHAH ( Fioi (hi)^ F 10 i (lo)2| 2dmn £l£St. 

F rx (hi) +/- Fh, = 2(F rx (lo) +/- F M1 ) 
F ifl = F rx (hi) - 2F rx (lo) (¥ £1^21 ^sl '+'011 QjoH) -(1) 
SE^F H1 =(F rx (hi) - F rx (lo))/3 (!!□« Oil AH '1 'OIH XH CH ^ Oil AH 1 +1 ) -(2) 
SE^ F if1 = 2F rx (lo) - F rx (hi) (^ fl ^ gj ¥fi0 R CH6H) 

E£rF if1 =(2F rx (lo) - F rx (hi))/3 (H CH^Oil AH , +'0|H XH Qi^Oll AH l-D^S ^OiaO. 

Us 2^h^i m?^& ^§ sissck qb hch^si xhm lo &9\m xhch«£| xin lo s^ihj 3uh^ efEfc 2101°^, 

F in =(3F rx (lo) - F fX (hi))/2 <y ^^ei ¥^ '-'Oil CH8H) -(3) 

F in =(3F rx (lo) - F rx (hi))/4 (HLH« H XHCJi^OilAH '+') -(4) 
S ?OiSCf. 

IS54 "D-AMPS" BS-QI=1 SSOil Q}£* §^oHI, £ 4 * £ 50il Ctfe BmfiOII CH» fctt&£!e LH¥ ^Hh^ 3||S!°j 0\\J[ gg@Ch ^Eh4=2J 
B*8|8 51 g £hft@ ^ UIHDIOl, 43, 49) Oil AH P^gOl ftl^r blU ^E^S HlStf ^IHafHS, ^^b: 

XHM IF XII 2 LO M1 N1 M2 N2 M3 «|1 LO FRAC-N 2gBI^ 

101.64 101.52 146.64 9 47 9 13 47 8 

^3\tz QMS] mm ^E^S Xil^^DM 

Fxtai /Ml = 19.44/9 = 2.16 MHz HI 2 LO b| m^l (31 )0il CH8H: 

F, o2 /M2 = 101.52/9 = 11.28 MHz TX 25 A i HI 51^1(43)011 CH6H; EEeh 

F, o2 /(M2.M3) = 11.28/47 = 240 KHz Xil1 LO m& U I HI D I (49) Oil CH6H. 

XI1 1 LO EZ. Bxib N30il 0\m §^-N M^OIM AFg5f01 1/821 BxH Xilg&^SAH ^^1 240 KHz Oil AH 30 KHz^ ^-^^Cf. ^, e^-N £§ 
S 801 CI. 

(solution)^ 11.28 MHzHI TX ¥1^ til II ^E^S HlS^Ch D§ ^I^S ^iS" fe^ XII2 LO tilH ^E^S 

SOICf. X1I2 LO^h Bai^iTSJ ^lFnKharmonlc)2J QB ^S^| ^Hf^ Oj|g MS: 

XI1 1 IF XHI2 LO TXSH^! M1 N1 M2 N2 M3 XIII LO FRAC-N S^2H^ 

116.76 116.64 161.76 1 6 243 337 1 16 
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£PI ^ d I IP I (22)011 AH 19.44 MHz2| HI 2 LO 5\g dill ^E^S HIS SMI £1 H, MlPI(35)b M1 = 10PI IH^0|| BfiSW 8JO. 2£ 
S XHl 1 LO dlIPI(43, 49)^ S¥ 480 KHz Oil AH »»3l(42)te M3 = »SfB 4* SIO. H1 1 LO BX\ B^llfe 2i^^( 

modulus) 16 e^~N ^tPI(48)S ArgSH N3^ 1/1621 BxfS £6h£l| 6)gB°£/H 480 KHz Oil AH 30 KHz^ 

OlXilfe £ 6 0|| dhe LH " ^51 i^te 01^-CH?* ^P£« ^S^DK 0|{= £§]- 0lS-tH« D-AMPS 5g IS 136011 OCh &h §^6H= 

oig-cn^ a^cissf j^tP^api ih^oii, zdws\ ^^^(soiution)oi ^gssio. xin ^¥ bspp* 800 mhz □«°i e^oii en 

SH ^Oii 9JLH 1900 MHz CH^ §3*011 CHoH btB ^011 SA^Dl. XHI 2 \FD\ 120 KHz Oil 2§£|b S^OIIAH, 0|^-CU<* CI 2 Oil Q\m ft^£0| 
O\o\9\ ROW ^01*!O. 

S 1^ XHI2 LOD\ 3 £1^2] isfmei ^ Xif2 LO?> D\^^Q\ 91 1= ¥1^ d|IP} ^Ef^M 3tH M10| 1 2J ^^^e ^g^P. 



[H 1] 



*fl2 LO 3^^* £fe rfl^ 800(1900) 



>fll IF 


*1I2 LO 


TX 3.**% 


Ml 


Nl 


M2 


N2 


M3 


LO SH^^ 


116.76 


116.64 


161.76(36.72) 


1 


6 


243(54) 


337(17) 


1 (9 or 3) 


16 (8 or 24) 


155.64 


155.52 


200.64(75.6) 


1 


8 


162(72) 


209(35) 


1 (9 or 3) 


32 (8 or 24) 


194.52 


194.4 


239.52(114.48) 


1 


10 


405(90) 


499(53) 


1 (9 or 3) 


16 (8 or 24) 


233.4 


1233.28 


278.4(153.36) 


1 


12 


243(108) 


290(71) 


1 (9 or 3) 


32 (8 or 24) 



TX d|H 3>K43) Oil Q\m Si^l Him ^Hf^M ^SofeQI £PI £2] LH§I MBW HH, £ 62| bH^OI 2HH^I(51a)0IIAH 1900 MH 

2bHSf£i^i 012011 tx &spksi) ^m^m xiich bh= H3oHo r ao. 
na-iH^, diin^i(43)^ M2^i saiso* ^s^i(4i)oii 2jsh xii^s^ ^ ^n^^ s^sK^ot- &o. 

Z1SHAH, d|IH^I(43)fe 1900 MHz CH^OUH gsftt U S»3I(41)£¥E| ^H^« i a J2£ 2i£^ ¥ sJ^OII 2|§H CH ^iTSICHOr SK>IU. 
nmx\ S£8 1900 MHzOII CHej- M22j 2bH^. eiMOiOr »Ch 

^X>2| 1900 MHz §2*011 CHHh M32J Kg H^OI SOiOt a^LKM3m 1900 MHzOII AH m^OIH^ g3hfe), ZLUXI 3^ 1900 M 

Hz m^ow o\m asa^t m&o\ qo\oi met. urn aoi uni5ioi°§, 1900 mhzoiiah bin,^& fg-siai^b 1900 mhz m*tm □ 

oW & 1011 £A|^| M2&2I 2UH £f S^£J^ 4 5E^ 1 QCK ZIBHAH, b I U2 ^ I (43) CHI AH TX 2° A j! ^l^ dlJH ^EF^fe 1900 MHz S^OII CH 
oW 1080 KHzO|I>, S 12] HI 2 LO ^H^S M22J SAI^o^ L^o^ AH <*0]B 2160 KHz^h OIUQ. 

LH^OI, £ 6 Oil AH, Olfe &4> h N3CHI CHej- ^t^l(48)^ A|^£|CH e^-N HI1 LO ¥HS 2dH^I(51a)^¥E|2| 2bH ^E^S 

S ^ = §[Q. 800 MHz Pi^ E21 ^ AH CHI Ahg£JI= ^Er^^h th^S ^E^°| ^^0|H^, U^Hier 30 KHz BX[^ ^tlJ\M 

AI3PI ¥|6H 60 KHz B*ll°m Xilg^ ^fi^l- HO. 3£H AH , 800 MHz §^0ll CH6H EIIOIM 1011 5EAIQ ^^-N S§£|^ ^^01 SDK 

Is h £ e^-N £MEH^S A^SSH CH ^ Oil AH e^Sfe ^01 b^^8Hl, Olfe 800 MHz ^ 1900 MHz S^Bi^2J z\± ^bH^2J 2^2H^ 
S A|-g6H OI^CHXl. oFLf E£t= ¥ CH«0ilAH2| ^E^ BxPf i2§ 51 £Cf CH ^AH|5F£^ 4=g6F0j, S^P£j^ ^E^ SH^EES y§ 4* 2iC|. 

^>^I°J ^Xllfe £ 62| ^E^ 2dH ^l^(45a, 5 1a) Oil eiCHS^ £ 72) ^E^ 2§^ SI ^ (45b, 51b)g ^£16^ °^FX| S^PI- SDK £ CH e 
^1^ SeOI ^EF^ 2bH sl^OII 2J oH 2tiWJ\ £|XIE1 ^E^ 2^^ U^Oil 2|oHAH^ 2iM@afe ^OlDf. HEHAH, ^E^ 2m ^ fiiil Arg 
^ ttHfe ^imXI S^b ¥1^ S§ ^ £IMM ^ICH^a. £ Cie g^l^ ^E^ 2bH s|^^^ ^6^1 ^I^EI- OrU £K CF^ ^!6f 

XI CH ^SfEh2| V^(leakage)e Xil>1§^ ^EHS fi^&C^ 51010; 3 EH U , ^E^ 2Bm si^HI ^^B Cli ^Xl S, k ^ ^5L|^g 

01 life SE ^3^ f °^ AH (46)011 AH A|^£|01 TX £H^1! t,^^l SS^b ^SI^I(S1)°1 b|^^ e^2i UEFfchO. HBHB^, 800 

MHz CH^ M^OII Q\m blU^fe S 1011 2J5H ^OIS 2bH ^E^OIIAH M^mOlOt HfDK ^, 800 MHz ^^Oil CHoH R 1 CHI £AI£! M22J ^ 
01 ^^01 £|O10r O, OS ^S£^ N22J StOI 2UH^ £ICH0|: f[0. 2Xlb M2^|- S^21 3? S^^^XI°f, XI 11 IF^ 155.64 MHzOIH M2 = 
162^ IH J\iBo\C\. 3£HAH, EIIOIM 101 £ 7011 *<g§| EH, 800 MHzOII Pit!- N22J M2S 81^ 2^^8fe >!0I CH Lfg <mejmoj w|1 , f = 155 
.64 MHz£i S^S XII 21 6^, 2bH^ 3CH0^ elO; 01 01 AH, ^|^ b I j2 ^1(49) Oil AH X1I1 LO HI JH ^Ef^S ^X|5^| ^|6H, OS a JS2§ 

e^-N 2§y^f 320IIAH 64S g^A|3PI ¥loH 800 MHz §^0|| m\\ M32] ^§(2^) 2bH^ ^ ^fi^h 2AO. &H, »S!3|(51)2| ^E^fe 
800 MHz e^OIIAH 4-^^1011 MgQJl 012011 0ie^£l°^, ^2^1(51)7^ 60 KHz BxfS ^5£JCH ^^-N 2§d^^ OA| 32^ 0ie^2l£ 
m 5|g6^ 52^ ifgfCI. 

£ 7 Oil CH8H ^PIOII 5B TX ^E^ ^is2f XI1 1 LO^^ CH ^B Oil AH XU013H 800 MHzOII AH A^§£|£^ 01^^21^ £ 8 

^ £ 921 bH ^ Oil 5jg^a. 

£ 6, £ 7, £ 8, SI £ 921 A| Af-01 01! AH OH, £ OS ^l^r 2^ ^SOIO. £ 6011 AH, x2 U^(51a)^ 800 MHz CD^ 4^<M 

§^ 2^01 ^OiX^Or mil, Olfe CH^^ bHEHS-PI- S^£|^l 012 011 CO I Al^Oil §81 ^O. x2 SIS(45a)^ 1900 MHz 2^ §^ D J 2^0| ^ 

CHXIOr 61°^, 800 MHz S^OIIAH^ ^^ fc thO. £ 7 Oil AH, ^ir:>|(51 bfe 800 MHz ^£1 B2}& 2^01 ^CHXIOr 6^, 1900 MHz 

se>oiife mm ^ 9x0. 2^^ a^(45b)£ ^a^smi soo mhz 2^ §e.^ e^o\ ^o\xio\ am, 1900 mhz s^oii^ ^sam 

a h o. 

£ 8 Oil AH, x2 sj^(45a)^ gj2J2j ^E^ CH ^ CHi AH E^m S^OI ^OlXIOr 6FXI2}, 2^ ^^^1(13)^1- 2^ 2^ ^21 XIUH6PI OH^OII 
Olb 712| Si>^0| 2JO. 2e^ Si^(51b)fe 1900 MHz ^£1 4= £lO. £ 6 S! £ 9011 AH, x2 U^(51a)^ m& S2|2| ^E^ 

QI^OIIAH ^1 ^|5H 2^01 ^CHX|O r e[CI. £ 70IU £ 8 2iM 1900 MHzO||AH2j DPI bHEHdl ^SOII b^^6FXI ^6hO. 
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1900 MHz O-AMPS §5fg TDMAM M£3\0\, ^ 4=61 #3 31 4^ (duty factor)^ 21 m S&! CH ZJ OPI AlZJ-g X||§ecK 800 MHz 

Orb^H FM AMPS 2EI S»SK)I. 4>£J JI40I- CH HCk H^H^, 800 MHz AMPS S5fS dHEHr2| 4-gOII CH oH Hie!" 314= 

D\ EIHS. mi LO^r m# CH y>g ^Eh4^ HI 01 El 01, 2«rPI(51apr 800 MHz 4^ E^m mm ^ o[±= £ 10011 0|S^| §hQ. 

£ 10S HI1 LO^ CH £S 4^ Er 4011 AH, s 2bH ^J- El 3 1 01 S Oil HIOISO. 01^ 800 MHz SSfOH/H 2 UH ^ I (5 1 a) 3>|- 4= 91 

y\ bo. nau. Met!- aa^Ksi)^ 1900 MHzoii ah 30 khz &x r M xngs^i 9\m 15 khz e»s e^sioio^ s r °s, e^-N sid^ 
:> r 2uh^ m 3±m q.=?o\o\, dn^mxi ^e r c r . ^E r 4 2uh^ 4e^4 2^011 am & 21011 ^ss oe oisiij- mm, d\^°\ *}^x\\ d\& 
011 /h 21 2mm 4^4= 2bH as so *i:hu >i£i s^m ^sa^xi &bcib mamoi, £ zb 2^21 *jai seh^ § 4* &ck 

HI 2 LO?r 3E.|>:^£| 5£HlfS@ £>0| 21 H 1011 BI^M^ §1^1(35)011 CH6H S|£2| E^^M HIS^CL S 2^ HI 2 LO ^ blJH^K 

31PI- 325 U¥Oi£! ^\±m 4E r 42J(M1 = 3) 6.48 MHz OH AH §St8rfe £^£S dl^Me^CK 



[S 2] 



13^ wfl4^ *i|2 LOS *tr tfl^ 800(1900) 



IF 


A]2 LO 


TX 


Ml 




M2 


N2 


M3 


>fll L0 ,£.#2^ 


90.84 


90.72 


135.84(10.8) 


3 


14 


189(42) 


283(5) 


1 (9 or 3) 


16 (8 or 24) 


103.8 


103.68 


148.8(23.76) 


3 


16 


108(48) 


155(11) 


1 (9 or 3) 


32 (7 or 24) 


129.72 


129.6 


174.72(49.68) 


3 


20 


1135(60) 


182(23) 


1 (9 or 3) 


32 (8 or 24) 


142.68 


142.56 


187.68(62.64) 


3 


22 


297(66) 


391(29) 


1 (9 or 3) 


16 (8 or 24) 


168.6 


168.48 


213.6(88.56) 


3 


26 


351(78) 


445(41) 


1 (9 or 3) 


16 (8 or 24) 


1181.56 


181.44 


226.56(101.52) 


3 


28 


189(84) 


236(47) 


1 (9 or 3) 


32 (8 or 24) 


207.48 


207.36 


252.48(127.44) 


3 


32 


216(96) 


263(59) 


1 <9 or 3) 


32 (8 or 24) 


220.44 


220.32 


265.44(140.4) 


3 


34 


459(102) 


553(65) 


1 (9 or 3) 


16 (8 or 24) 



SEff. 2.16 MHz(H£|^179, ^ M1 = 9) EEb 720 KHz(Hr2| ^iT/27 SE^r M1 = 27)°] dH421 HI 2 ^¥ Ste Cr4-2j S M1 = 6 

21 3CH£ 6rU2j #¥£0| 910. 0r£H2J H 3^ 800 MHz £E^ 1900 MHz H^CHI AH TX 25^! dl 52^1 (43) Oil CHel" feg dim 4^Er42r &0| b 



[S3] 



>fll IF 


L0 


TX 5.5^! 


Ml 


Nl 


M2 


N2 


M3 


*fll LO 


152.4 


152.28 


197.4(72.36) 


6 


47 


27(141) 


35(67) 


47(3) 


4(12) 


101.64 


101.52 


146.64(21.6) 


9 


47 


9(47) 


13(10) 


47 (9 or 3) 


8 (8 or 24) 


159.96 


159.84 


204.96(79.92) 


9 


74 


333(2) 


427(1) 


1 (333 or 111) 


16(8 or 24) 


203.16 


203.04 


248.16(123.12) 


9 


94 


9(94) 


11(57) 


47 (9 or 3) 


16 (8 or 24) 


106.68 


106.56 


151.68(26.64) 


27 


148 


111(4) 


158(1) 


1 (111 or 37) 


32 (8 or 24) 


213.24 


213.12 


258.24(133.2) 


27 


296 


222(8) 


269(5) 


I (111 or 37) 


32 (8 or 24) 



&D\ »U SE^ 4=Er4 Crl^OIIAH dim 3 b£S &2j(M2,N2)0ll CHSH K SrW, 0IB S^OilAH^ Oh!^ TX HI 

in ^Er4-s His^a. 

dF2r ^01, &&?Jitz ^ CH S¥|2J H1 1 ^¥ ¥Z11\J\ CH CH^2| §^011 i2§ ^E^ S^2J CH^ 2 bH2f I>£ 

Oil ^XH e^SSJCHO^ §[Cr^ §01 DL 

800 MHz tf>a CH^OII ae ^±1 ^EF^ 869.04 LH XI 893.97 MHzOIH, 1900 MHz PCS CH^2J 4-^ ^Er4= S^j^ 1930.08 LHXI 199 

0.08 MHzOICL &J\m ^(1),(2),(3);a(4)0|| CHgja r e, ^^1 drB*!© »I1 S2! 1 ^Er^ 192 MHz, 64 MHz, 338.52 MHz, 91 169.26 MHz^F HI 
SSCf. 64 MHz IFi= LH¥ bc h 0 r AH 60 MHz 1900 MHz 4=£J □^Ojl ^xH (TH §^ XHXIS Hlg& h 4= SJCk 338.52 MHz IFfe 

SAW2J OlgM^F^^ H ^Er^OIIAH 30 KHz CH^^g Br2|^^ ^ El IH^Oil Oj^Cf. 32HH^, ^(1) £^ ^'(4)2| ^ = <^ 

01 

S 1 LHXI H 3 CHI AH 2| ^Ol 2^ 800 MHz 01! AH 1900 MHz Oil AH HI1 LOOII C«^ ( ^ ^1(2)21 #^^0|| CH & 51 01 SICK OIM^ 

800 MHz ^ 1900 MHz AhOI Oil CH^OI ^^^1x11^^ ^x|6^ ^¥ ^2^1(51)2] g^g XHISBh&CHI MEM ^ 2AO. 800 ^ 1900 MHz 
OlIAJSI S»0il 2X11^2! S^M §1 Cfl«o^ ^tflg^* A|£6fe 5101 UrS^SfXI ^ 2iO. 

^(1)HJ S¥0II CH§[ ^¥^2] ^ah^ 192 MHzOII Jr^rS H1 1 IF^ CrM2j ^EFS ttmmQ: 

911 IF 189.96 MHz 

HI2 Lo 190.08 MHz= 88/9 x 19.44 MHz B£| ^1"(N1 =88, M1=9) 

TX SH^!(800MHz) 234.96 MHz = 89/72 x HI2 LO (N2=89, M2=72) 
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TX £H*i!(1900MHz) 270.000 MHz = 1 25/88 x HI2 LO (N2=125. M2=88) 

TX £H2J HUH AT 800 MHz = 2640 KHz 

(tf N2=89, M2=360UH, £ 72| HH ^ CHI CH 6H 5280 KHz) 

1900 MHz Oil AH TX 25 A j! HIH ^Eh4= = 2160 KHz 

SI 2 LO U\HL ^Ef4= = 2160 KHz 

»I1 LO e^-N £8:1,2,4.8.11.22.44. 5E= 88 (800MHz) 
£^:1. 2.3,4.6,8.9,12,18,24.36, £^ 72 (1900MHz) 

nn lo fl^r am ^E r 4^ oiis mch ssi §§-n s.m^^ a ch^oii chsh 240 khzoick 

Cfl 1900 MHzOilAi 720 KHz HI HI ^E^S XHI§at£^ 2421 e^-N £§a^^[ 4- £IX|°1, tHH ^E^fe 800 M 

HzCHIAH 0 r £| 240 KHz2|- 9P. 800 MHz Oil AH HI §2 E+Xj- BD\^ 249] S*BS £S£i^S 10 KHzO|>iU £ 7£| tiH^OIIAH 5 KHz^ SCK Olfe 
Hfi^ 5fe 30 KHz SP- CH gAIWXieh ^^J\^o[C[. 240 KHz^ 800 MHz gSfOll 2j«6f HIH ^E^OIH, »H3| ^ SSOI 800 MHz°l 
¥UH£i 1900 MHz M^OilAH^ 720 KHz°j CH SsS dim U t S 0 1 UHb^mCh 

^(4) oil mm soo mhz e^oun sch^ hn ^¥ Bfs:>i ^n^« 32s l^ph :ttsea. p^ as a^, £ 721 ssr:?i(5ib)fe 2 

SS U^OilAH SISS £^£J010r- mC[. SEff, 800 MHz°J 2^ ^E^ Bxf^f S*5PI ¥|6H »»:?l(45b)« 3§« SISS £SfA|IJ 

J\ 2iP. 01 i^^g Oie-CH^ IS 136 *JMEH 2 IP! Oil Ul&S|5hXI ^6FH^; OPIAH CH HHSXI %I>, S£|£| Oil AH ^1 S§[ 

a r }| *3M3\1H SCh 

S PCS1900(GSM-;>I£) S^Uf^l 800 MHz CH ^ Oil AH AMPS ^ IS54(DAMPS)2f2| SSP^SS Stttfe 0|^-CH<*/ 

0|g-££ ^£ SSMOll A^g^ 4* 81 CL 

BH^tlCHO): m SHI §8 EfP£3f 8!»Si©S 24.3 KS/S 2£ £M HIS, 30 KHz %m ^ttHOI^J, g 8 KS/S M£ PX|g^£J 3hS &!Sel SUH 
4>£ 19.44 MHz adl^^M Al-gofe £M e>i^ D-AMPS §5[f oH ^3l£!Pfe §01 P. e*P2fe ojdjwo^ 270.833 KB/s(13 MH 

z/48)2| b|E y|§, 200 KHz(13 MHz/65)2J XH^ ^KilOI^J, S 8 KS/S H£ PXI^sj- b|§£| S± gdH4-2J 13 MHz 3£|^il G 
SM. DSC1800 £br PCS1900 S*t« «3H M^Q. Olfe 5>^M°J g3h£ 2JSH, Dfi £31IS| £hC|£2f » 3II2I ^\V\9.J\ B£S| 
£{=r Oi^>i! °I^CK 3£|£sL, S g 5hLh°l ^Hf^^^Ei ^ ^P^^^OI ^^1l£]£^ LH¥ ^E^ 5101 

d^^a^. E P^ ^^o^ soo MHzHI AMP SE, 80001 U 1900 MHz Oil AH D-AMPS 2£, SE^ 1900 MHz Oil AH PCS1900 £H g <£}2\S\ % 
Oil AH BBI^m ^Ilf^SSI aiga^fe 3IS ^E^ ^5 5101 uf^^imp. 

£ 12b »£!^l(21)0|| 13 MHz ^ 19.44 MHz aai^gg MiSffe ^gmX|°}. OIS g »UB0| PXI1 ^^(20)^ 

^¥EiH| H£\±m" XHI CH ^11 S6H Al^Oil SSIfSP. 

BiJ ezh ^E^ g^^l SJg 0ie-3EI^^ ^l^ ^S!^l(21). HI 2 LO ^ Xil OH PLL(17). £§!■ OI^-CU^ HI 2 IF ^ HI 2 ^AH(16)M =? 

tt\mQ. 3I5 13 MHz Oil AH S ^^£131. HI 2 LOb 12 x 13 MHzS HlOiSP. QB a JS2S, HI 2 £ El Oil AH , 3|^ ^S^lb 19. 

44 MHzOil e^SH. HI 2 LOb EEe!" 19.44 MHz°l HH^OI & AH (1 9.44 MHz£J 8HH). AFgg 4= 156 MHzOi! 1 

55.52 MHzS HI CHS 

IF e^^l ^J^ ^CH^ IF ^Ei (Wideband IF filter)(1 5 WB) EEfe IF g EH (Narrowband IF fiiter)(15 NB)S AI-S8H IEi|j£ib Sxl¥ S(1 

2)2S¥Ei PS 4^^!^P. ^CH^ 2^ Oil AH H E-i e^J ^E^zz: 150 MHz^, 0|b RSSI <^s2f &7HI P XII ^jm xH£PI(20)0il 

6 MHz2l HI 2 IFS H SHOilAH 156 MHz2\ HI 2 LOSt e^Sta. ^CH^ HI1 IF ^EH^ 155.5221 HI 2 LO MP CH 120 K 

Hz^l m& ^E^ Oil AH, m 155.64 MHz Oil AH S^ahOj. ^Ji xH El gj(20)^^ 120 KHz£| mQ\^ £2 Oil AH HI 2 IFff HISe[P. mQ\^ 

££^J 120 KHz £^ £rCH<* £££J 6 MHz Oil AH HI 2 IF U^^a^l HI 2 IF ^EH(£A|£]XI Sf&M AhgoH IF e^^l (1 6)0il AH CH ^EH^i@ 

P. t[ ^ A| Oil AH , 120 KHz HI 2 IF HP^ CH^T 30 KHz°J SM^S #^ Pi^SEf H90IH, IF ^ = fe! (16. 17, 21) SI 

HI^^CK 6 MHz HI 2 IF ^ EH g ^ TV A^£ IF ^EiiOIXIOi! Ahg£|^ 51EF ^ h 0|, CH^ 170 KHz P^^^J £J¥ AHIEf^ H P (£A| £| XI & h ^)0il °l 

800 MHz Oil AH ^CH« AMPS ££^ [CH. ^M^^ ^ttilOl^j^ 45 MHzOIHS, 2^ ^E^^ HI1 LO 0|6f0ilAH 45 + 155.64 MHzOICK 3 

PH^, TX £H^lg 200.64 MHzJf SO. ZISHU, £ 13011 £A|@ Uh2f aOI. TX ^AH(46)^ 800 MHz ^E^SI 2dH0ilAH 2^ ^ ^£1 VBDll 
45, 51)S S^aFOI, 401.28 MHz£J £H^S EI^P. 0|^ 155.52 MHz2J HI 2 LO£f 1920 KHz°l DIQ E 51 ^I4^M ^X|£^, ^W^l(47)b 
HI1 1920 KHz dtl ^Pa^£^ TX ^AH(46)^^P2] TX £H^1S XH! 1 §4- N2S UVU, ^&^l(41)^ Hi 2 1920 KHz ^fl °^M£^ IF S(3 
0)£^^P°i HI 2 LOl §4^ M2 = 81 £ U^P. 2^H°I 1920 KHz Oil EH EtS£^ 3^ b! Hl^l(43)0il AH UIEISP. Oil EH ^Js 

^ ¥^ ^EH(44)0ilAH WEHii SI S^tlCH, S«5|(45b)(HI AH 2^^^ ffH, &o\^ 800 MHz ^U\^J\ £1^ ^E^Oil OIS ^X|A|3|£ 

m TX ^£!^l(45)0|l Pel- HIGH A J^I °^P. 

800 MHzOilAH^i 0| ^E^ ^1^^ £§[ 800 MHz P^ Oil AH D-AMPS ££0il A\gM ^ 2iP. 1900 MHzOilAH D-AMPS ££^ e^5h£^, 

^HIIOI^jB 80.04 lAHzD\ £J0H, 2^ £H^g 80.04 + 155.64 MHz = 235.68 MHz D\ @Cf. Oi^ 155.52 MHz£j HI 2 LO ^E^Oil 
&^£JXI ar^Pi ZIEHP, 1900 MHzOIIAHb Pe AlZI^^OilAH ^AlOil ^OiLhXI a h >il 2^ ^ 4=^0| ^CHU£^ A|Z}-^S^^ ££&>0| Ahg 
£|£^, HI1 ^¥ ^Sl^lfe 235.44 MHz°J TX £H^!0l 235.68 MHz CH^Oil M^m ^ 5A£^ ^ ^61 MOIOil 240 KHz°i blll^ 

m aioiuo. 

fifzj. 4,g@ 235.44 MHzSJ TX £^^!g 2160 KHz2J g§ ^|4=a 155.52. MHz2| HI2 LOa g^^P. 3£H AH , 1900 MHz D-AMPS ££0ilAH, 
mmD\{47)£z 235.44 MHzM 2160 KHz^ ^&5h£^ XHH^H^£|CH §4^ N2^ U¥H. ME^I(41)^ 2160 KHzM ^5F£^ 72£| M2^ UV 
£^ IHHSH^£iCH, blHZ^I(43)fe OIXHI 1920 KHz Oi^Oil 2160 KHzOilAH ^1^1 HiB^P. 
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Sjg^E^, 2H«!OI 80 MHz°> PCS1900 SEI ^SfSE^, 25^8 B EE01IAH HI1 \FJl ISO MHzOIES 80 + 150 MHz^ 

230 MHz TX 2H6l!S 2 MHz^j 5§ HI^M 156 MHz£J HI 2 L02h BSe*CK 0| SEb SEB AIZJ- SS^OJHS. XH1 1 LOb 230 MHz 
Oil AH 0\\m m<£, 234 MHzS TX ^§^E^ go^ ^CHUH, Olfe 156 MHz2J HI 2 L02I S*! EH e 78 MHzEj g§ SffeCh 

b^oiie m^o\n, 2 mhz£j dim ^m^m &xmo\, s§ ?5 v eh (44) ai oim^i(43)sj Ahgs eoia^i ahEi= ^ hii 
^n^d92o, 2160, gj 2000 khz)^ m^o\ jm&n^m soi ^Ei6ha. Pi u o f a2s, 78 MHz2f aoi eh s 5§ n\^m o\ms\j\m 

^6h2, OB W& *M dllPPr 2^§£ » ^H-oj (lock-in) AI2JSI SI 6^ EH±H HlSshbrtil ifi^Df. B2HAH, £ 132] 

dH^S E^ CH^ §J EEOUH ^H-CH«s S! ^B-°] AI2J2J TX EE*U ^ m&m &D\\ ^Xi6hE=l B°j^. 2JE9EK 

£ 12 a £ 1321 0IS-2E, Oie-CH^ S^Pl-^£Plb: E^ EE01IAH 2dH ^fflSI|9lsaoj(double superheterodyne) 4*£PPI- AhgeEhB 
^S&CK iiCH« AMPS K D-AMPS 2 EL 01 1 AH , HI 2 §Z! ^Jlh^fe 120 KHzOIB, HI 2 IF HEIfe £j&0|| IJEHOIEh; E^ GSM M£ 

^ PIOIEH EE, m& EE, §J GPRS EH^l PI 0 1 EH HEM S«tt ^ ^CH« PCS1900 EE Oil AH. HI 2 IFbr 6MHzO|B, HI 2 IF HEHbr B 
Oil AH S*|£PI EH OH^Q. £rCU<* EE Oil CH &r EhE gJS2| ^}||br E 14011 EA|£!B, 01 ^ I AH £*CH« EE2J HI 2 \FD[ 0 nrHj-4 1 

012, m &m ei-EilUCHI AH ^Eh^OllAH 0 ^Eh4^ H«Ste, RF mSEF2J (Homodyne)B ^□£J^,'IF ^EEh£J (Homodyne) 

"01 El- £Xl£!Eh. E 1421 156 MHz2i H1 1 gZ} ^Eh^£ S§5fe HI1 156 MHz ^¥ WSPI» H HI!" E ^ AH 156 MHz Oil AH 0 

^e^s hi 2 B»2i *f &ais eauoii/d 4>£is ^e^oiiah o ^n^s a»ea. £ 1421 hh \fd\ 01 si e 12 ^ e 1321 150 mh 

z2h £!CH£ib: 156 MHzOIH^, 1900 MHz Oil EH Eh TX £5^18 156 + 80 = 236 MHz3h £|B, 2 MHz HI g§ ^I^M 156 MHz ^¥ iT£PI2h § 
3 AH, E 130il Pith ^shur BXI PCS1900 S^rS ^ N22J atOI 230/2 = 1 15011 AH 236/2 = 118S HBOfe 5!0lEh. flSfb 3^, 
N2S 236/4 = 59^, M2B 78 Oil AH 39^, Eth M3S 2 CHI AH 4^ ^sf All! E^AH (OS HI 3 bl I HI ^ I (49) CHI CHoH EH ^IS ^E^ 

M 4-eShE^ N32J e^-N 2f£l^f £!}A[^o^ AH ) CH 4 MHz £| g§ AI-SS ^ 2iCL 

E 12, E 13, SI E 142| MMt: Q2\9\ AI^OII B 6m&0| £> h EHO| EH El-E, 2?H2J CtB 3E|^^M Afg^EK 3g01IE i?6f2, 01 
E^ BEI^^OI ^^Sl BE WQ.^ mil QHSOM, BBl^^OI E^ ^^j^E^ ^E ^^90H0^ 6^ ^Qgm ¥?\&Q. 8E 

'XFHI-^^(self-learning)" 71^011 £JoH ^^EJH, ZIOil °|5H ^^1^1^ 31X1^ ^111 I2SAI51 ^IXI^ 61^ ^E^S 3EI^^ Oil El S 
§§6^| 9\m AhgHhEK ^E^ AH Q I ± E\ (thermistor) S AFg6H ^§EJH, B £1^^011 ^g^! §§g CI XI a ^1 xH BP I (20) 141 S| 

□ rOia^^^AHAH OilEEIOIIAH £S SE01I CHShOl EIIOiMOII HSaD. 

SE Z>^sf^ ^ei 0^L| £j HI 2 BEI^m^ dig ^ SE MOPI ¥16H, BEI^^M AhgSH E 15 <U E 

162j ir^m HB|5Fb 5101 El. E 152] 19.5 MHz°i 3EI>:^ ^E^M 510|Ef. 01^ PCS1900 tilM blSOl ^E 

El^ 13 MHzH| 1.5HHOI2, bIM Ul§^ 13 MHz/48011 ^CH£|b 19.5 MHz/72^ ^E^^oFEK 19.5 MHz^ Etf 24.3 KS/S°1 dlMOl 800 
E^ UfeE^AH ^EEl^ D-AMPS EE Oil KfiS 19.44 MHz Oil 3*BCk 19.5 MHz^^ AI-S8 [CH, Oil EH ^ 0.3%^, 162 ^JM E^ 6.667 m 
SSI TDMA fctt^MM S^Sfe 30I°J §^5^| l^oi 2 ^ aj M Oil AH EIOI^J EElH^(timing drift)S ^^AI^jEf. ^JS>^ 

E^, OIBH&h CHI BH ^ m &mWX\2\ §^ XIS ^IfS ^E3|^ Cf§9S °iniO\ ^£1D\0\\ 2J oH ^ICHEI^ S^OilAH EH BXI B 

Eh. B^OHE i?6[2, OH El ^ 2 Eh S^OIt °I6H ^(MXIfe OilEPh t^^ohXI 8>E^ 2^ ^Jtl §§6h^ 5101 dh^^ShEK HI1 ^Ahxl 

^, ^JM HIM Oil EH b 0.0585%2j Oil EH S ?>b dIMS ^ShE^ BE|^:l h ^Eh^S 802^ UsE^AH ^ ZLH, 162-£JM dl^ 

M ^iEiOII 1^ ^JMEI 1/10 MO- EhOlgJ EEIH^M XHISS^I 3 Eh. 24.3 KS/S ^JM dlMOII EH oH EEf ^AhxIM ^^6h^| ^1 5H [EH 

802^ UVU IH^b 803E^ U^b ^:^J-9h^EH (skip-counter) M e§H EH §HI§i 4= ^Eh. BEHU, m ^AlOtlCHIAH, 24.3 KS/S HI 
M & 83H ^M2J b\m^. EIXI^^iE^ ^^@Eh. UIM g ^^HH| ^i^ ^M-^IIO|2SE-BMhoj ^ EH (root-raised-cosine filter) ^Eh^ 
Ah^sH ^EH^j^ ^il^l Ehl^ UElLH^Cil Ahg^Eh. BBHAH, BEi^^ ^Eh4=S ttH^fe 100E^ Lh^B [CH^fe 101^ LhsE^ 
AH, dl§2J 8UH, Eb 194.4 kilosamplesCH! CHoH BAhxIM ^£3hb 51 01 Z1M dh^^lShEh. N1SJ2] 100^01 ^OHUB 101 

e^OI ^CHUfe N2^h OIHI ^EQEh. 

20 mS2J D-AMPS HBUS ^^Ib 19.44 MHz M^!°l 388,800 MhOIBOil ^□EJb 19.5 MHz M^E| 390,000 MhOIMg UEhttlEh. 

BEHAH, EhOIS ^^^lb 20 mS &m ^J\M ^^6h3| ^6H 19.44 MHz M^IOI Ahg^ W9\ 388,800011 &1CH£|^ 19.5 MHz M^OI Ah§^ ff}1°) 
390,000E^ UVE^ D-AMPS TDMA HHI gj S 3 AlZi^^E^ M^SICH, Al^^^^ 19.44 MHz g^!2J 129,600011 BCHS 

fc 19.5 MHzSJ 130,000 MhOIM£| ^IZIOIEh. BEHH^, N1 Si N20H CHff HI1 

100.N1 + 101. N2 - 130,000. 

¥3h5h01, ^§^EJb 1/8 &m ^^I2j §4^b OI2Hh ^01 8 x 162 = 12960IE^, N1 §J N201I CHSi HI 2 
N1 + N2 - 1296. 

OIM N2 = 400, N1 = 8960IQ. 

BBHAH, 3h^EHb # 400sJ2J 101§^E^ fchfllS S 896^1 2| 100^^^ ^^BhE^ E^B^EJOH, 25 nsec Eb 19.5 MHzEJ ^^l 
°l M^i ^^l §E SEh EH e EhO|°J Oil EH M 5>XI StE^ S 12962] 1/8 ^JM ^gmO. E 20^ ^OIM Ol^fe 5h^EH ^^IS 

EAIe^Eh. ^t^|(100)br ^ ^1(1 01 )^¥EH 2] XHI CH ^i^Oil CChEh 100 Eh 101^ UVEf ^P^EIE^, 00)^¥EH2J 2^^21 W 

±z= 19.5 MHz e^!2J 100 MhOlM Eb 101 MhOlM EhM EI^OI ^OH^lEh. ¥^131(101)^ SM^-81 ^^EJB, Olbr e^h^S EHei" 

0|^, V^^ILH£j StOI 81 ^Eh B>l Lh i2S, ¥£PI&E^¥EH 81M ^<^6hB EtH (overflow) Eb (carry) Eh. 
^l(101)^¥EH ^^Ejb ^1^1(100)^1- 10ie^5hE^ Sh^Eil Ahg^Eh. 

mm ^i^idoo) mm w±o\\ 2ioH e^hEife v^^idoDoii ejsh ^^oi ^chuxi ^s^idoo)^ a§ bis °j 

§E^ 19.5 MHz M^l EJ^2j 100 MhOIMM 3h§M^Eh. SJg ^IPI ^^^h V^^IOil g^hShOI EtHM^^M ^E3|^, ^^^1(100)^ 
E|E^j@ V^^l M^B ^^^Ph EhM ^S^l mm HIS ^^S Eie^l OISOII 19.5 MHz El^SJ 101 MhOIMM 3h^Moh^1l ^Eh 



V^^l m?\m 25^ ^SlfESAH, ¥^^lb 400/1296 AlZfEh A|Z^S| SH! 1 1^ 25/81 H EIMB, Olb D-AMPS AIZJ-^SOHI AH §^6! 129 
6^H2J 8 x bIS ^^S eiE^Oll Ah^ (0i | 10 ieg2J UlSOIEh. 
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£ 16^ 19.5 mhz Bz\±mm A^aib lh¥ 4^4= mmm eeai^d. d-amps e^2i xhm if^ 154.32 mhzs esm, ^ soo ^ 1900 mh 

z gSKWAI 2 ^ ^jAh d I HI :> I (43) Oil 1320 KHz Si 1080 KHz2l UiUl^l 4^4-S HSSH1, EE& Xi!2 LO UII1^|(31 )0il Ai 780 KHz 

hj bi jh ^n^M xhishid. 

& ^g£| EE DfE ^A|^ £ 17011 SEAISIH, OlttHb HE ¥£1 SUSP I 4^4-S SEEefeOII 13 MHz AfrgSHQ, AMPS ^ D-AMPS 

SHOll CH§[ d|M ^ PXIS ^§U b|§^ SSShfeGIIB PXI1 (20)011 21^ 19.44 MHz 3£|£&S Atgi^D. 0| 3^0ilAH2J 
g ^sj^ho^ ffl2 LO ^ dIEPPI- 520 KHz Oil AH §^6H=r §B0| SE 16HF £ 18011 

£ 16 % £ 18 CHI AH CHI ei ^ai^| Bg3|(fl|1 LO)J[ PCS1900 S^OilAH SCG^HS 10 cc^ 2 0), AMPS ft! D-AMPS GEOilAH 122| £ 

mEH^S 3ife ^-N S^BD. 

£ 192| bH^g A^l^^AH Cj XI M^tM i^SfeEIIB AKSEIfe 19.44 MHz BZ\±Wm Hl^Sfe 3S0I IHteSKn. OPIAH^r CI All S (20)01 
i2t W LH¥ PLLg goH 19.44 MHz mm J} MM ^^tlCL OIM §0|^7il SPI ¥|6H, SSPK41. 42) ^ % ««PI(41a, 41b) K(42a f 42b) 
S UfelCK SiPI(41a)*= 2£ ^ b I HZ ^ I (43) I?f g^5^ 1320 KHzS ?of£^ 800 MHzOllAH D-AMPS £HS 154.44 MHz2j XHI2 LO 4^Ef 
UfeD. tt^Dl ±9\X\(4)c)t: 0| SE.01I AH »»:?|(41a)2| M^e fiS|8>E^ i^Ch 0| SE SB, »tf 31(41 b)fc SAIOil 

»w. pxia s(20)oh 14.040 MHz m^m hswe* ns ufeQ. 01 iat m ^¥ pll^ mm c\x\m m(2om\ 19.44 

MHz2f 1080 KHz2| 5§ 3H4>S BSeQ. S»I?l(42a)fe 01 EEH ^£PI(51)2| 60 KHz BxhS XII S 5^ Gil 2M2^-11 g^-N » IP I (43) 3- B 
7HI AtgElfe 660 KHzM ?6[E^ U| 5)31(43)21 4^E^§ SE SI 4 s 2^ U¥3il S^SUl, 0|^ 800 MHz AMPS EE^f D-AMPS § 
^ Oil AH 2SS& 0\W- 30 KHz J3IS6t3ll SCI. 1900 MHz D-AMPS S^OIIAH, >:?ix|(41cfe Ql^iOii 13^ 14.04 MHz, ^ 1080 K 

Hz2J ^& h 3|(42b)£J £^BD. Olfe 800 MHzOil AH2J 45 MHz2f Ul JUSH 1900 MHz0ilAH2j 80.04 MHz21 ^M^A XilgafeQI 

^e^oick ?i^ din:? i <43) oil mw ^^ei 1080 khz^ s£m 3m^m^m xH^^n^e ^tr^i(42a)oii/H 32^ ch uvchxi, sa^i(4 

8)011 CH BH 122J e^-N 21^^! Mg^b H^S 1900 MHz2i D-AMPS §2! SE!^l(51)0il 30 KHz Xil^S^ dim 

31(49)011 360 KHz ¥1^ dim ^E^S XIIS&CK PCS1900 §^ Oil AH, MW^I(41b)^ 12^M6F£^ HSZI^EiCH, P XII lJ(20)0il 13 MHz it 
bh 156 MHz2j XHI 2 LOS ^^E^CK 13 MHz^ 1 (42b) Oil AH ^ S#3l(43, 48) °j §^ ^E^2J 1 MHzsl 13^MSQ. 

ZISH AH , S^O|(42a)fe M3 = 1 S ^M£^ H^Hi^CK §£01(48)011 52| §^-N 2m^^^S MgB^b 51^ 01 2H011AH gjoib 200 KHz 

012^ aoi, ^OlOIIAib S ^SOI 270.833 KB/s H 24.3 KS/S21 &m dig, 30 KHz EEfe 200 KHz2| Cff xH^ ^ffl|0|^! f §4 45 MHz, 80.0 

4 MHz, EE^r 80.00 MHz 2] 2£-^<m ^S*!^ ^KIIOI^S ^£6fe P^th aS2S BU B£l^^ 31^ EEb 2^H2J HBI^^S A|-§oH 0|g- 
CH«, Olg-SH ^^<M^|o| ^i^g 5|g6^ UEfyp. 

CH^OI, 01 g£H 3!#if tiling ^Hd^ ^Sl^ 0I^CHXI°^, B[^\\0\D\ 4=2)' RF ^1^11 ^l^^ei 3^H2j 

^^£l£^ aigmOl, LH¥ ZI^2J ^|g^M 2^ 4:21 SOMI @CK 

^OlOil bh^h ^01, 2^ 4^4*21 ^t^m XilOj SfeQII 2^ 25 A J1 ^E^S AFg6^ PS ^3 4^4^ (lock frequency)S Ahgth 

CK £ 21^ ^ gfS2| XII2 ^AiOjlOil WtZ\ ^E^S Mg6fe 0|g ^4-^3IM ^St^CK 

XII 2 ^AlOllOil CLhe Oie Qi« $4^^3I^ ^OfOil igH 01^ CH« ^4=^3I2|- ^Aft!- ?&&m, 0\\m IS ^M^AH(duplexor), 4=^1 2xl¥, 4^ 
<m^| IF, es^l, S 3^ e^^lM at^ehP. dl^ EAIEIXI SfKXIB. XII 2 ^A'l Oil Oil WtB 0\m CH^ ^^^J^l^ EE§[ ^OlOil dh2f SOI 

DSP 4-B(20)S ^d|§[QK 

XII2 ^AlOil^ PCS ^1 AMPS/DAMPS SSOII WtB B^m iSSD. 3EHU, g CfE S^OilE ^§^^ 51° 

£ 21S ^M^i^ e^OilAH, ^M^AH(1 1a)b CFOI §ai AH(diplexer) EE^ PCS ^! AMPS/DAMPS St*0|, PCS ^S^AH 

EE^ RX/TX ^^IXl, EEth AMPS/DAMPS ^M^JAHM 2IE||U(10)0|| 2|6H 4-d£! ^^fe §^ Cii^M POIM^A EE^ ± 

9\X\^0. PCS ^ AMPS/DAMPS ^tOI^ A|^H2J 2^ Ell^S Si6f2, AI^HOI ^^J5i^ CH^Oii 2^ ^^ITS 

5fe DSP(20)2f e^shQK pes ^M^AH EEfe RX/TX ^^IXI ^ AMPS/DAMPS ^M^IAH^ ™Mm ^J^S 4^^i^l Sxl¥(12a)0il SgAI^JP. 

^#^AHfe CH^Oil CHtt fi^£>10il 21^8^01 H^] ^1 (isolator) £fe 1 (circulator) 2* £^£|CH A^g£i>IU ±${X\^ Q\X\M 4^ SACK 

^Ahm^ll, ^Xl^ ^^j^l EE^ ±mD\9\ 2^21 CH AFSSIHU ^S^'AH^ Q|X|§ 4^ ^CK 

4^^^l 2xl¥(12a)fe 8fLf 0I^2| XH&g S PS ^AHS 5&^P. 4^^J^I 2xl¥(12a)^ £ 21011 £AI9 d^2|- ^01 ^ CH^Oil CH 

6H ^aiE! ^^^1 ft! ^AHS ^mmO. ^ CH^Oil Pl^ ^Eife ^<M^| 2 XI ¥( 12a) 0|| S^£|>iLK £ 21011 EEA|@ dh2f SOI, gE|& =?£gm° 

5 ^A|§ 4^ 5«a. XIH LO(51) ^ ^Eh4- 2dH^I(59)^ EE§[ 2ixl¥(12a)0il S&E|^U, EE 21011 £A|9 df2f SOI, ^^IE! ^^^^^^ HMM 

4= 

XHQj« e^OIIAH, XH1 1 LO(51)£¥Ei°l XI1 1 LO 4^4^ 4-^^ I 2 xl¥(1 2a)LH2| ^AH^ S8H5!P-. HCU<* e^OIIAHfe XH1 1 LO ^m^J\ 2dH^I( 
59)0i|AH 2bH^ 9 Ol^Oil 4^1 2Xl¥(1 2a)LH2J °'AH^ S5H2P. XH1 1 LO ^Ef4^U 2HH^ 9 XH1 1 LO ^E^fe, CH ™ CHI 2]^SfO|, IF gEI(15) 
Oil AH HEHUi! XHI1 ^Eh4- ^lli E[I2^ §!5fe 4^^" ^E^ ^121 SSSDf. ^i^b ^^J ^E^b XHI1 LO PLL(14)g AhgSFOI 
^ 4^Ai ^Eh^2f XH1 1 IF^I &0| U Xh0[2f SE ^E^^ XH1 1 LO(51)S ^^Altl^^AH ^^j@CK XH1 1 LO(51)b ^l^ ^EF4^ Ojlfi §3 

3£l^:^ ^Ef4^ ^£!}|(21,22)^¥EH ^EE£lfe ^l^ §^ Bxh 32121 §^HH^ XH1 1 LO PLL(14)0il 2J6H §59 xHy ^Eil EH (channel stepper) 
OIP. XH1 1 LO(51fe ^Jll ^Shb XHI1 IF^ ^#of£^ D^el 2D\X\ 4=^1 ^E^ CH^ m 51011 4^4^ e^&Cf. HOI 

^ ^o\\, XH1 1 LO PLL(14)S 2HH2I(59)S AhgoH §5 Bxt B2|2| 2 OH 2] g^dH^ XH1 1 LO(51)S B^MZlOt. 

XH1 1 LO PLL(14)g XH1 1 LO 4^4= EEb 2dHS & XH1 1 LO ^E^S ^IS ^E^Oil U\Ho[H. XH1 1 LO(51)« XHI CH Sl-fc CHI aH ^11 ftf^B&P-. XH1 1 
LO PLL(14)E XHI1 LO ^E^ EEb 2dHS & XH1 1 LO ^E^M 2|^ ^E^Oil dlElSFb^l- 01 ¥M d^shfe ^^IxIS SIM^ 4- SID. 6fB ^Ef 
4-^1- <y^£iS, 01 r^xlb XHI>11 4^ SID. □^Oii 2|g6H, XH1 1 LO PLL(14)0ilAH dlE23f£^ LO ^Ef4^M d^^^^AH, ^SS xH^ A 
EilS(01IS 10, 30 KHz)0| ¥ CH^OilAH 2^ ^Xlii 4^ SID. ¥JmO\, XHQi^ [EH XHCH^ ^E^2J ^ dH CHI AH XH1 1 LO PLL(14)M § 

^A|3|XI ^go^AH 2^21- «SfSD. 
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4^31 0\\m m&, HI 2 LO(33)^¥EH°l HI 2 LO ^H^2f HM eel ^Ef4^S Smi-AJ3| ^ °iA|S SBShfe 4^31 id S)^d6a)0ilAH HI 2 4^4^ 
a - ^S&P. Hill SBIS ^££^£^ SEA|£|»XI&h HI 2 LO(33fe 4^31 IF S£(16a)0ll 4^ SIP. HI 2 LO(33)br HI 2 LO 

4^4-s mm se. ^£i:>i(2i)^¥Ei2i D\m uiusk* chi sh ^iii &!£*r if pll simo 7)011 °\m ^m^z. siois 

£^:>lfe 2^ ^E^S B*«W£^ ^EF4* ^ h 2^l(45)M SBSC*. 2£ ^Eh^br ^M^\± ±M0\^0\\ °loH H1 1 LO 4^Eh4^¥EH 
*J!£|CH, HI1 g& ^E^2f i^SCf. 2£ 4^4^ £5^8 2^ 4^Ef4^ HKHmfeQI Ah§£|£P. 01 £>^£^ 25^1 A^g 

saiss HEi^sioiot §h= a him oi i^ab soip. oit a^ioii heiu ¥&§ msjp. 

HI 2 ^A| 0j| Oil EfB.K 01 EHISS HI1 LO ^E^S 2£ ^E^2f S»6KM ^3 4^E^B EISJl TX PLL(19)0ilAH ^E^2f }|^ 4^4>S 

dimtro^Ai szisq. dim safe ^bj\(45)o\\ 9\m 2^ 4^4-21 m&m hicho^pi ms&q. 

S^^joi ^AIOIIOI! HI- B.K 2£ 4^4= ^£131(45)011 S\dW 2^ 4^4= tlafe 'S-xH^ (on-channel)' 2£ 4^4=B °Jf£f tflEH/g 

£J 3 1 (53) Oil AH §4^ X1 , X2, .... £br XN£^. go\0\&Q. 0| ^Ilf^fe TX ^ AH (46) Oil AH HI1 LO(51)^¥Ei°i HM LO 4^Ef4-2f e»HO] ^3 ^ 
E^B &gCh ^3 ^lU^fe OIIS MS, 3£|>:B »S!3|(21) £br HI 2 LO(33)2l &g Q§ 4^4^ 4^S¥E|2| 3IS 4^Ef4^ til ID. 

£13, 3 ^Efb: TX LO(45)B X-H0j5feCJ| A>g@P. 

4^E^ 2HH^I(54)^ ¥ 4^4^ Ui^ s CH CH«01IAH£j [01 3Cji<3 4^E^S XiDi« 2^ 4^EF4=S 2HH^ EhP. 

3CU« 2^ 4^4= ft! XiCH^ 2^ ^m^r £1^L~ ^31(55, 56) Oil AH i^3H, 01 CH AH OIIS 13, DSP(20)^¥EH 2| §K l/Q ££3|(1 
8)0||AH P. 

l/Q §Mfe l/Q ££J|(18)B l§6H ££3| E2E9P. 2UH 21(54)21 3CH<*01IAH2| gstg SIS ttH ^S£JH, 3S^l(53)2J 

m^E: XHCH^ ¥i5H £J^br £ 21011 SEA|@ U\9\ ^0\, 2| Qi«0|| CH 6H il^Sf9 &^ ^CH« CIUIOI^: ^H^^eJ 

CldFOI^^ ^Al§ ^ 01^ e^^l(57, 58) Oil AH §^£!CK 0\m m^\(57, 58)9] £ 21 Oil £A|@ ^0! 

^ 2^ Aia^iU »CH^ 2^ g^^l^ ^AIH ^ S^^I(13)S A*SoH 2^ 2^ Bll^^ §^D. ^AH(46), S^j^l(53, 

54), e^^l(55, 56), ££31(18), ^ 01^ e^^l(57, 58fe 5E 21011 £A|@ dF2f IfOI P^OI^S ^ AIM ^ 2iCI. 

HI2 ^A| 011 Oil 0|g CH^ ¥<y ^^1^ ^A|^ ^ CH^OIIAHHJ ^Stl SSOII HJ^ShOI g^Hl 9S°£ ^> 01IS MS, 

TX LO(45)b ^5!3|2J Pi^ Afg AhOI^I S CHI £gO| £|S CH^ ^^IXlS 4= ^Cf. 

¥3F6K)1, TX °^AH(46)2J E 22011 £A|& BOI, TX PLL(19)01I AH2J UIJH Ol^Oil ^ Ei (46a) CHI AH W&^M 4= 0|^ ^^CH(spur) 

l/Q ££3|(18)b £ 21 ft! £ 220il EAIS U h £h ^0|, gCH^o^ ^ 2 ^ CH«M 9H tH » 4^ 2iQ. a Jg2£, l/Q ^Jlbr £ 23 Oil £'A|& 

Oha ^0|, ^Cil^o^ z| QiqoB CH6H £l^£^ 4- ^Q. 

£ 240II £A|£! a0| p 2^ ^EF4-^ TX LO(45)0ilAH TX °^AH(46)^ 2 4^ 01 S^Oil^ ^&1\(54)D\ bHEH(54b)^ CHx|£IH 

, ^^^l(53c)3h XHCU^ SSOII 4= SACK 

£ 25011 £A|@ til- ^01, 2^ ^5131 ^E^^ §4- 1M S^6K)i ?!ofe 2^ ^s°i §4= g^/^OI § 4- 0|g ?|oH, g®D\/&m?\( 

53a-b) ft[ (54a) ^ XiCH« ^ ^CH^Oil S^SDK ^xlbr £&D\/m^D\(53a, 53b) Oil AH £] g^'/L^^Oi! Sj^ShOj, Sa^|/«tt5| (54a) 
Oil AH gS/U^^li d^6h£^ HCH« S^Oil 4= 9JLO. 2^ ^E^^ g^j^l/^^3|^¥Ei TX ^ AH (46) Oil S6H^ 4^ 0 |5H 

ao. 

£ 25 ft! £ 26011 £A|@ U\9\ ^01, 3^ 01^ g^3|(59a) ft!(59b)^ ££31 Oil AH 01^ ^21(57, 58)011 ¥J\olO\, £^ 3 □ 
<M0|| |/Q S£^| oj^Oil ^Hi^ 4- 

HI 2 ^A| Oil Oil Efg Oie CH^ ^4=<^3I^ CI4^2I 0|g§ ^^CK OIIS MB, 2^31^ 2^31 3H£ICHS EI£^Q| iM^S A^g6^ 510il 

^□£|Oi, ^3 ^EF4-S ^^SfeCHi E-XW^ 2^ ^E^S Ahg^D. ^E^£^, r^^CH^h CH 6i^^F l^aa. ^-XH^ bH^^ 5E§h 

S^2J S^^l Of^Hf °^A|3|^ ^Eig 521 ^^AlEiQ. 01^ mm ¥W mXim CH3 ^EHijg Q^6HI TDMA S^M 

A^ggfe 51 Hf ^01, S^M^^^I- Ofy ^P£01l £gO| EP. 52 SSDKSurface acoutic wave, SAW)^ g^^o^ 2£ O^Bl £ 
^ *i£.|0ilAH ^^£1^ ^^OiS Hl»8h£^ ¥3^Q. 

£ QB 0|§B ^3 ^Ef4^^^ 2^}| £°^53i SeSOilAH 2H A jJ ^S^PF °}£fe 53f §W°I ^Eh4-ei §0|O. 01 o|a Q^^( m i 

x down product)OPI EH ^ Oil, Olfe ^£1^1 U^Oil °]6H 5! MCI CH ^ ^SfEl- Oil LH XI S ^g6| CH ^ 2^ Eil^OI ^ 4^ 

CH Bil^^, g&l ^?I01IAH d^^l ^AHS BoW £^ 5|S 2^31 Oil AH 51 CH ^ ^§01 ™Q. 3 SHAH, ^ ^AlOlIb £M:@ ^^Oi <M 

^ ai^^i o\mm m=Q. 

HI 2 ^A| Oil Oil D>e TX PLL(19)B 1 KHz LHXI 1 MHz W SHJSj ^ixlOil liB ^.E^(cutoff frequency)S Xi^gHf #^|8^ g 

Eiti J\^m nmmut. A^gg^ vhf ^e^^ s *i di oil ^asj^i oi^oii oh^ ^-b heisisp-. behh^, 

DH^ ^^Oi LH§0| ^X|@P. 50 LHXI 250 MHz <M^o| iE i|!g 1 ft! 2 GHz MP 1 MHz Oil AH H£! CH tfP. 3BHAH, g ^A|0j|^ S^^l 
Oil AH g^£! ^^CH ^EHUOI CH ^Pb 0|g§ i^^P. 

£ C\B OIS^ IQ £3S2f 2^^^ ^EI-4 1 AhOI^I ^AH/S^^I ^EllO|X|£j 4-^h 1^ ^^£i^l Effl^Oll, £5^1 SB^Ef tilElSH 2 ^^1 Oil AH 2# 

3h i^aab soip. &m s^^ioiiAH^ £^ ^ah ji- s^s ¥^i^p. ¥^1^01, 3^ef4= ch^oiiah m^m eh oil ei 2HPi(54)s ^^ai 

U£^AH 2W3f ^et@P. £^ XiCH^OilAH g?lt [EH 4^4-2] 2UH0i|AH H^^|2J gii ^XI8h£^ Dii£! 4-^^ I LO a^^lOil CH§[ XI 

CH^(900 MHz) ^J^M <y^l&£^AH i^CI. 

£ PB OIS^ ¥ CH^OiiAH ft! 4^^1^l XH ^ CHI CHoH XH^ ^EilEHS g^BFOI, gZI, SW, ft! til MM ^4:A|?iPb §01 P. £§h, 5h 

US| TX LO ^ 8hU2| HI1 LO^h ¥ CH^OII □oH g^£|£^, gZ! SI tilgg CH S^AISJP. 
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se z\m oisg ^ oi^oiiah m^m^± ^01 sii^ab soick «e*2«2S ( oie ch^ ^^ioiiah^ ch« ai-oichi ah ^mioi 

asp. g^sitr xHy ^aimoiiAi, o\t= xu^g ^ehep> moisi sssi^ ^mioi^oiiAi »oi« d je^ i ^ hi 2 

*jai otioii kei, a^i xh^ ^eiiiu ch^ioh, ^niioi^ xio\m mmmn. now °joh ^ oi^oiiah m^m^ e^e m^rn^i e 

D. 

HI 2 ^AlOllOil Hl-g OIS 01^ £4^31 = EES XHQ|<* gJ UGHS* S^OII CH6H RX PLL( 14)01 BX]\ XWSg AIHIOI^OilAH Bxfsfii 4- °[>i| fM-Q.. 01 
te 900/1900 MHz 0|g CH^ HHAH^LHSI 1900 MHz CH ^ CHI AH §^2| %m ^fillOl £ (IS-1 36, IS— 137011 £^£l£r 30 KHz xH^ ^JZIIOI&JOII AH 1 

5 KHz)^^ TX PLL(14)g S^AI^Ite 5M SXIffCL 

^imO\, £ i§8 TX PLL(19)0ilAH »ISe*Ch 2^1 ^¥ EH TX ^ AH (46)011 HlSS^f S£ ^Itt4*te S£^ fcfS CH^OII CH« 

Ami Oil AH £flSB 4= &CL 

b|l= &3| ^A|0j|2j ^gg 0|g Slf^lOll CHS 33 01 XI °h HI 2 CH^OII CHgofe ^££^§ HIZHS^^AH, B^6| & CHS? Oil -CH& ^£ 
£^B§ Afgi^o^AH Bgl CH^ SSf^lOII£ SfSS ^ 3S£S 0I8HSCK 

s ggg ^ gEH yp2 Qi^oj LH g Oil AH £ ^g8 r CL B «*gg 31^011 XhCHI °JoH S^SOII/H ^g£J^ dm &g ^ BT9 

HI 2| E q. afluon ^I|£J2AH &^| IIAIS M§6f£s 4= 8iCk 

(57) S^PHJ g?| 
g?S 1. 

^n^^°i a^e °ibh wasm 4^ ^n r 4^ ti^m 4^sfe 2^ ^ 4^ saoii ^ch ah, 

^aj Aj^g HI1 ^¥ (local oscillator) ^4 <^^2[ ^i[6H2 OIS H1 1 B?} 4^4= (intermediate frequency) *Js^ HSWte HI 

1 Q^^&^Kdownconvertor); 

hii ezf ^jii hi 2 ^¥ bhepi 4^4^ £1^2* strnn ois hi 2 eei ^in^s asste hi 2 ose*:?i: 

IMS nrEI-4 1 ^11 HIS6^ ^B: 

Ah^i hii ^¥ ^2^1 t\m.m hii ^ ^>oi ^1^ ^nf^ tisi hi 2 ^j^s 3011 21^01 hm ^2^1 ^ 

<M^e «^l HI1 ^¥ ^^!^IS HICHS^ HIGH ^11 &IEb H1 1 ^¥ ^S^l ^Eh4= 4^&; 

^Ol HI 2 ^¥ ^Ef4 ¥leh HI1 ^ ^Ol D\m ^W*£ ^J^M ¥!§!• HI 2 ^J^S i^H, 3 Oil SJ^ahOI ^6f^ HI 2 ^¥ ^S^l ^ 

£m§ eie^^ 401 hi 2 ^¥ m&D\m hiohs^ hich ti^m hi 2 4>&; 

Ajtf «^6fe ®£ 4=B; 
^31 2^ 6JmS ^Ol HI1 ^¥ W&D] timm mmB\0\ ^Fn^Oock frequency) &ZLm &[Eb a^ Q^^^^l ^B; ^ 

^^i tim^m 9\m hh ^ m\ ?\m &m.m ^ hi 2 noii °i^6FOj ^01 a^ ^a^i 4-boi ^01 ^ 

^JsM HICHBfe HICH 6J^M 2^ t^^l 4=B 

S^?^ 2. 

HI1»0I| 21 OH AH, 

a^i HI1 ^¥ ^&^l m&1\ ^BOll ^j^EI^ ^>0| HM ^¥ ^-^^1 2aH^ 6fe 2dH^I (frequency doubler)S CH 

SE h 6r^. ^,^1 HI1 ^¥ ^^l^l ^Er4= 4=^8 7HCH« ^ 3CH^ e^S ^Ol HI1 ^¥ ^EF^ £^ 

6 HI1 ^¥ ^Sl^l ^Hr^S <y^5fe 3jg gfb SxL 

S?S3. 

H1 1 S0II ^OiAH, 

^^l HI1 a^^Olbr XH^^ ¥loH ^>^l ^ 6J^M fe^l HM ^¥ ^m^> ^12} §i6f2, 21 CH^ ^I6H ^^1 <yi 

m 2bH^ 8 HM ^5!^l iiofb 51 s§2£ 8fe &X|. 

H1 1 SOII 2^01 AH, 

hch« ^i§h ^oi a^ ±im.m 2m^ mtz 2m?\m ch ssm^ 51 ^S2^ 6M= &zi. 

H1 1 SOII ^iCHAH, 

XHQ|ch o| 6H ^m4= Ai^g U¥b Stt^l (frequency dlvider)g CH Siofb 51 ^§25 6^ &x|. 

^^S 6. 

H1 1 SOII SiCHAH, 
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XHCH^ §^ ^!/SE£r HQ\^ B^m 9\oW Ql\ 2^ ^Eh4> ^li ^Eh^ (frequency multip!ier)M CH SSSfe 61 

fe SM. 

g^S7. 

an »oii &ouh, 

z-icn« §j/£^ s^ra ^i6H 6^1 dsi uvt ss?ia ch ssat £S ^§h^ sm. 

g^S 8. 

H1 1 SOU &CHAH, 

6*3 1 ^B ^Er4= ^ti m EH g| (filtering) 6rfe W&M CH £S»fc 6fb Sfl. 

§^S9. 

Ml SOII 310) A), 

B^m mm <mh bms^ 401 2^ ^ef^ dms S2£5fb ^£jis ch sss^ ^§2^ §>xi. 

S^S10. 

an SOII &0HAH, 

S^a dti BMSE^ #3| ^H>4= A JIi e^Sh^ ^ 0|*= gi* 2 1 (variable gain amplifier)^ CH SS3fc £S ofe S 

». 

S^S 11. 

2^ ^BK»#2| ¥|6H ^ill »»6HI 4=£J ^Er^S M^I 4^5^ CHI £10UH, 

Ah^| ^ai Ai^g XH1 1 ^£PI ^Ef-4^ aj^SF H^SrO^ HI 1 6111 BSfe: B3I: 

an an 6!i§ an ga &^mt= b^i; 

6^i x-ii 1 §^ &m.m hi 2 bspi ^ef^ 6jm£F esstoi 1-112 §t &[Eb B3i; 
&01 m 2 mm M^m m 2 ge! ^ef4^ aseswt eji; 

Af^| xin ^ ji^ ^ef4- 6iii bnamn, noil sisskh ^ai-^ an ^¥ »a3i ^e^ ^im^i m^m aioiwte xhich 

^01 m 2 ^¥ »a:?i ^e^ tisa ^01 31^ ^ef^ ti^m miasm, urn hi^sfoi hi 2 ^ ^ef4= <y^°i m^m hichoh= 

XII CH ^11 BHfe BJI; 

^tt^ B3I; 
£>0| 2^ ^EF^ 6lti ^Ol H1 1 ^¥ Mm.2.[ SSShOI ^B ^Er^ ^11 °JEb B3I; §=! 

^I?l ^B ^E^ <i!12r «3| IMS ^EF4^ 6J1M dim SHI, 3011 °1^5F01 ^21 ^EF4= £!s2| &£g8 XII CH 61-— Hid 6JII E*Hte B3I 

S^PS 12. 

H1 11 SOII ^CHAH, 

H1 1 ^S^l ^Er4- 6J£l 2bH^ 6fe B^l; * 

XiCH« §^ ^ 3CH<* ^4 oH ^>Oi £1^L9\ b|HI6f£^ ^Ol HI1 ^EF^ 611 2bH^ 9 HI1 ^¥ 

^E^ ^11 t!fji|6fb B^l 

S CH SSmb 51 Br^ ^S. 

^^S 13. 

am soil &chah, 

A 0 | 4,aj Aj^^ xhch« m^m mm hh tim.9\ §1^2, ^^1 4=^ 3cn« ^6h 2bn^ @ hm ^2^1 

»?» 14. 

am soil ^chah, 

HQ|« =2rS ^I6H ^Ol 2^ nr EI-4 6J11 2bH^ Sffe B^IM CH £S6hfe i§2S 6rfe 
S?S15. 

am son ^chah, 
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hch^ m^im 9\m titi u^fe eai« a ssshfe as «§2S gjs. 

16. 

H1 18011 SIOUH. 

»CH^ SI/SEfe §*fS ?)SH #51 t!Si gslfe B3I« CH S»»fc 5!i ^§°S Shfe 

S^Ptl 17. 

III11S0II S10UH, 

HCH^ SSf SJ/Efe 2CH^ ga*S ¥)SH U¥b a SSShfe SIB ^§2g 8hfe gfgj. 

18. 

All 1 SOB 9JL0\M. 
19. 

H1 11 SOil SUCH A). 

8=?S 20. 

H1 11 S0|| 9iO\M, 

Ssi tin emsE^ fe^i 2£ ^ni4= iisi s^sife &nm a s&sfe as ^§°§ sii= gjs. 
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